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RECORDING PAPER COATED WITH MICRO¬ 
SCOPIC CAPSULES OF COLORING MATERIAL, 
CAPSULES AND METHOD OF MAKING 
Norman Macaulay, Niagara Falls, N.Y., assignor lo 
Moore Business Forms, Inc., Niagara Falls, N.Y., a 
corporation of Delaware 

Filed Aug. 6,1957, Ser. No. 676,574 
29 Claims. (Cl. 117—36.7) 

This invention relates to a novel product comprising 
a substantially dry free-flowing powder of microscopic dis¬ 
crete capsules, to the process of producing said product, 
and to a pressure-sensitive record or copying material 
having a transfer coating of said microscopic discrete cap¬ 
sules on at least a portion of one surface thereof. The 
discrete capsules which make up the free-flowing powder 
of the invention possess a shell or wall containing therein 
a marking fluid. 

Present pressure-sensitive copying systems are prima¬ 
rily of two types. One such system employs as a coating 
a mixture consisting of waxes, oils, carbon black and 
fillers which are applied to a sheet surface as a hot melt. 
This type of coating, which is typified by ordinary car¬ 
bon paper, provides a mark under pressure by transfer at 
the areas of pressure of a complete mass of coating con¬ 
taining the carbon black or other pigment. This waxy 
mixture is relatively soft and of low tensile strength and 
is, therefore, not resistant to scuff or offset. The mark 
obtained on the copy sheet is also prone to smudge and 
offset onto bands and clothing. 

A second type of pressure sensitive copying system em¬ 
ploys, on one side of a sheet, a continuous coating con¬ 
taining marking fluid inclusions. This type of system illus¬ 
trates previous efforts employing minute droplets of a 
marking fluid in a transfer coating to be used with record 
material, particularly with record material in manifold 
form. Typical of this type of product are the record or 
copying materials disclosed in British Patent 392,220 and 
U.S. Patents Nos. 2,374,862; 2,548,366 and 2,550,466. 
In accordance with these patents, the paper of the record 
material is coated on one surface with a continuous film 
containing minute droplets of an oily marking fluid. I. 
this type of copying sheet, the marking fluid may be col¬ 
ored or it may be colorless but capable of forming a color 
by a chemical reaction with another chemical upon being 
brought into contact with each other. Under the pres¬ 
sure of writing or typing, the coating ruptures and the 
droplets of marking fluid exude on to the copy sheet to 
make a mark by direct coloration or color transfer or by 
forming a color by chemical reaction with a coreacting 
chemical on the adjacent surface of the copy sheet. The 
difficulty with products of this type is that the surface of 
the coated sheet is susceptible to scuffing, abrasion and 
incidental rubaing which unavoidably causes rupture of 
the film, release of the marking fluid, and consequently 
smudge or offset or both. Also, on storage of the sheets, 
the coating material tends to dry out and crack, particu¬ 
larly when bended or folded, thus releasing the marking 
fluid through the resulting cracks to smudge or offset an 
adjacent copy sheet or the hands or clothing. In the case 
of such coatings containing a colorless marking fh id, 
this difficulty arises only when the ruptured film U in x <- 
tact w ilh a copy sheet or other source of the c ,r, 
chemical. But this is a very real disadvantage sine; such 
copying materials arc not only used, but usually stored, in 
this condition. 

Further work has been carried out in an attempt to 
o'.crcomc seme of the objectionable features of the coat¬ 
ings employing fluid inclusions described hereinabove. 
An example of such work is described in Green Patent 
No. 2,712,507. Acccrdirg to this patent a coating for 
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pressure-sensitive copying materials is prepared in which 
the fluid inclusions of marking materials are produced 
having a wall about them which is somewhat more con¬ 
centrated with respect to colloid solids than the remainder 
6 of the continuous dried coating on the surface of the 
paper. This product is predicated upon the theory that 
the walls about the fluid inclusions are tougher than the 
remainder of the colloid coating material, thus cracks 
which develop in the coating are said to be more prone 
10 to run between the fluid inclusions than through them and 
the leakage of marking fluid is said to be reduced. This 
type of coating requires that the walls of the fluid inclu¬ 
sions be of the same hydrophilic colloid material as the 
coating on the paper in which the fluid inclusions are dia¬ 
ls persed, since the patent produces the fluid inclusions in the 
same aqueous system which is applied to paper and dried 
to form the continuous coating. This type of product 
suffers from several disadvantages. First of all, as stated 
above, it usually employs an aqueous coating system in 
£0 which the hydrophilic colloid forming the walls about the 
fluid inclusions is the same as that of the continuous coat¬ 
ing on the paper. This leads to lack of flexibility and 
versatility in control of the product and in coating oper¬ 
ations. It requires that aqueous coating methods be era- 
25 ployed. This is a serious disadvantage since aqueous 
coatings require that special grades of generally more ex¬ 
pensive paper be employed and even then often results in 
buckling, distortion, warping of the paper since water 
tends to strike through or penetrate the paper. Addi- 
30 tionally, aqueous coatings are generally not suitable for 
spot application or application to limited areas of one 
side of a sheet of paper. They are generally suitable only 
for application to the entire side of a sheet lo produce a 
continuous coating. 

35 The above disadvantages are particularly serious since 
in producing manifold business forms, the coating of 
marking material is usually applied to the backs of the 
sheets of paper or web. Even when a colorless color¬ 
forming dye intermeaiate is employed as the marking ma- 
40 terial it is generally applied to the backs of the sheets so 
as to react with a coreactant or developing agent which 
is applied to the fronts of the sheets of a manifold when 
pressure is applied to the sheets. During the usual han¬ 
dling which such business forms must undergo in their 
45 assembly, cutting, perforation, etc., the co. ig on the 
backs of the sheets containing marking fluiu ! . in con¬ 
tact with the fronts of the copy sheets, which may or may 
not have the developing agent. When the coating on the 
backs of the sheets is continuous, the passage of thj sheets 
50 over mill rolls, punching of holes, perforation and guillo¬ 
tining of edges will produce smudging or offset at areas 
of pressure. This undesirable smudging and offset *an 
be minimized bv spot coating the coating material on 
limited areas which are less subject to unavoidable me- 
55 chanical pressure until actually used to produce copying. 

It is an object of the present invention to provide a 
substantially dry free-flowing powder of microscopic dis¬ 
crete capsules of marking fluid which may be applied 
to paper sad other web material to provide prcssurc- 
60 sec -live materials which avoid the disadvantages of the 
jtriCT art. 

It is another object of this invention to provide a sub¬ 
stantially dry free-flowing powder of microscopic dis- 
e5 crcte capsules of marking fluid which may be applied to 
paper in a variety of ways and which does not require an 
aqueous coaling system in preparing a pressure-sensitive 
copying material from the capsules. 

It is a further object of this invention to provide a 
70 process for producing the substantially dry free-flowing 
powder of microscopic dis. rclc capsules having an outer 
shell of a material which is a non-ionizable water-soluble 
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film-former or a hydrophobic water-insoluble film-former 
according to the invention. 

It is an additional object of this invention to provide 
a superior pressure-sensitive copying or record material 
having the microscopic discrete capsules of marking fluid 
applied to at least a portion of one side of a sheet of 
paper or other web material. 

It is also an object of this invention to provide a 
superior pressure-sensitive copying or record material 


diameter. More desirably, the diameter of the capsules 
is from about 0.5 to 20 microns. For preferred results, 
it has been found that a capsule diameter of between 
about 1 and 5 microns is most sa*' factory. When the 
particle size exceeds 20 microns in diameter, a coating 
of the capsules on a paper surface may feel slightly rough 
to the touch. Below a diameter of one micron, the cap¬ 
sules are less sensitive to rupture when subjected to the 
pressure employed to produce copying through rupture 


having the microscopic discrete capsules of marking fluid io of the capsule shell. Since it is desired to employ the 


applied to at least a portion of at least one side of a 
sheet of paper by means of a carrier or binder which 
is of a different material from that of the walls of the 
capsules. 


microscopic capsules of the invention in pressure-sensi¬ 
tive copying systems which do not require the use of 
excessive pressures, it is desirable to provide capsules 
having a diameter of from about 1 to 5 microns. The 


The above enumerated objects, as well as other ob- is microscopic capsules of the invention falling within the 


jects, together with the advantages of the invention, will 
be readily comprehended by persons skilled in the art 
upon reference to the following description, taken in 
conjunction with the annexed drawings. 

In the drawings: 

FIG. 1 is a greatly magnified cross-section of a dis¬ 
crete capsule making up the free-flowing powder ac¬ 
cording to the invention in which 10 is the marking fluid 
and 11 is the wall of the capsule; 


various particle size ranges described hereinabove exist 
as a free-flowing powder. 

It has been found that one convenient shell thickness 
is approximately Mo to VS of the diameter of the cap- 
20 sules. When shell thicknesses substantially in excess of 
Vi of the diameter are produced, it has been found that 
the capsules are more difficult to rupture and the ability 
to produce a copy is reduced. With shell thicknesses 
substantially less than Mo of the diameter, it has been 
FIG. 2 is a greatly magnified cross-section of a cluster 25 found that the capsules are more prone to rupture prema- 
of discrete capsules which is frequently produced in ac- turely and thus smudge or offset in a normal handling 
cordance with this invention, in which the reference and preparation of the paper product. As will be ap- 

numerals have the same significance as in FIG. 1; predated by those skilled in the art, the sensitivity to rup- 

FIG. 3 is a photomicrograph magnified 1000 times of ture under pressure is dependent upon the size of the 

the discrete capsules of marking fluid making up the free- 30 capsule as well as the thickness of the wall, v-'*h the 

flowing powder of the invention; and larger size capsules having greater tendency to rupture 

FIG. 4 is a photomicrograph magnified 1000 times of when subjected to pressure than the smaller size capsules, 
another sample of discrete capsules of marking fluid 
making up the free-flowing powder of the invention. 

Ths free-flowing powder of microscopic discrete cap- 35 
sules of the invention containing a marking fluid com¬ 
prises a capsule shell or film containing a marking fluid. 

In FIG. 1 of the drawings, ths shell is indicated at II 
and the liquid inclusion of marking fluid is shown at 10 . 

Frequently the discrete capsules are produced in the form 40 ing fluid which comprises the pigment, colored dye c< 
of aggregates or clusters as shown in FIG. 2. Wnile colorless color-forming dye intermediate suspended or 
FIG. 2 illustrates a cluster of six discrete capsules, the dissolved in a non-vc'atile liquid. An essential character- 
number of capsules or spheres in a cluster is usually not istic of a film-forming substance is that it be substantial- 
so great. The shell or film of the capsules is of a nun- ly insoluble in the marking fluid. The emulsions are 
permeable nature and comprises a substance which is 45 produced by placing the two mutually insoluble liquids 
substantially insoluble in the liquid of the marking fluid. in a blender or emulsifier and by agitation producing a 


Generally speaking, it is desirable to employ as thin a 
capsule shell as is practical. 

The microscopic capsules of the invention are pro¬ 
duced by first providing a stable emulsion having as a 
continuous phase the film-former material which is ca¬ 
pable of forming the shell of the capsule. The discon¬ 
tinuous phase of the emulsion shall constitute the mark- 


Tbe capsule shell remains intact and retains the fluid 
within. Under substantial pressures, such as that of a 
pencil, pen or typewriter key, the shell will break and 


stable emulsion with droplets of marking fluid of the 
desired particle size, preferably 1 to 5 microns in diam¬ 
eter. The resulting emulsion is then dried, preferably 


release the marking fluid which then marks or stains any by spray drying, or the continuous film-forming material 


receptive or copy material with which it comes in con¬ 
tact. The marking fluid may contain a colored sub¬ 
stance which produces a direct transfer to a cop) ;heet or 
which may be an uncolored color-forming dye intermedi- 


first condensed around the emulsified droplets by curing 
or other means and then spray dried. The resulting 
product is a dry free-flowing powder. 

The discrete microscopic capsules may be prepared by 


ate which reacts with a coreactant present oo the copy 65 several types of emulsification processes. For example, 

sheet to produce a color transfer. When the microscopic " -—•- ; - - --* — 

discrete capsules of the invention are affixed over at least 
a portion of a surface, such as a surface of a sheet of 
paper, the coated sheet then acts as a pressure-sensitive 
copying material at the coated area. 

The size of the microscopic capsules is desirably such 
that they may be dispersed in any of the conunon media 
used as binders or coatings or other backing material for 
application to paper without producing a surface rough 
to the te'ch. These micro-capsules may be considered 
as being analogous to pigment particles and they can be 
dispersed in any binder/vehicle combination in a manner 
similar to ordinary pigments. Various binder systems 
may be employed such as aqueous binders, an organic 
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one process which produces microscopic capsules of ap¬ 
proximately one micron diameter is as follows: About 
20 parts by weight of a non-volatile liquid containing up 
to 25% by weight of a pigment, colored or colorless 
color-forming dye intermediate is emulsified into a solu¬ 
tion containing from about 5 to ^9 or 50 parts of a film¬ 
forming material by agitation in a high-speed blender. 
In other words, the liquid droplets shall preferably com¬ 
prise between about 23% and 80% by weight of the 
capsules. When the particle size of the marking fluid is 
substantially uniform and of the desired diameter, the 
resulting emulsion is sprayed into a drying chamber or 
spray drier to evaporate the solvent of the film-forming 
material. Upon drying, the film-former produces a shell 


solvent/binder system, a plastisol or organosol binder j 0 about the non-volatile marking fluid. The dry free- 
system, a hot melt coating system or an ink-type coat- flowing powder so produced is collected by means of a 

ing which may be “set" to the paper by absorption, oxida- cyclone chamber and, if necessary, washed with a solvent 

tion, evaporation, heat or moisture. capable of removing any marking fluid which may exist 

The discrete microscopii: capsules of the invention are on the shell of the capsule. After washing, the powder 

deurably of from between about 0.1 and 70 microns in 75 is air dried and stored ready for use. 
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Another capsule-forming process employing a hot melt 
procedure which might be employed is as follows: About 
50 parts by weight of a non-volatile liquid containing 
up to about 25% by we : ght of a pigment, colored or 
colo.less color-forming dye intermediate is emulsified 
into about 50 parts by weight of a molten 100% solids 
film-former composition. The emulsion is produced in 
a high-speed agitator as in the above procedure. When 
the particles of color-forming marking fluid are of satis¬ 
factory particles size, the resulting emulsion is hot 
sprayed into a chilled chamber and the resulting solidified 
free-flowing powder of discrete microscopic capsules is 
collected. 

A third process for producing the microscopic cap¬ 
sules in accordance with the invention employs plastisol 
or organosol sphere formation. The general procedure 
is as follows: Up to about 50 parts by weight of a non¬ 
volatile liquid containing up to about 25% by weight 
of pigment or colored or colorless color-forming dye in¬ 
termediate is emulsified into 50 parts by weight of a 
dispersion of a polymeric material in a plasticizer. The 
dispersion employed may contain up to about 30% of a 
volatile diluent. The emulsion is prod, ced by a high¬ 
speed agitator, as in the foregoing procedures, and is 
sprayed into a hot air chamber or spray drier where the 
individual particles produced are heated to a tempera¬ 
ture such that the resin-plasticizer, film-forming combina¬ 
tion mutually dissolves and cures to provide a rigid shell 
around the marking fluid particles. This resulting 
powder is then collected. 

The shell 11 of the microscopic capsules of the in¬ 
vention is produced from a film-former which may be 
organic or inorganic in nature, capable of providing in¬ 
teractive forces such as are capable of producing a net- 
wotk in the form of a continuous dry film or shell. The 
film-former must be substantially insoluble in the mark¬ 
ing fluid employed, and when the shell is produced it 
must not permit permeation of the marking fluid. The 
shell formed may be hard and brittle or, if desired, made 
•oft and flexible by the incorporation of a plasticizer. 
The film-forming materials may be either of the non- 
io.tizable water-soluble type or the hyd.opholic water- 
insoluble (organic solvent-soluble! type. Among the film- 
formers which may be employed to produce the shell of 
the capsules are the following: acrylate and methacrylate 
resins, such as polymethylmethacrylate and polyacrylic 
acta, alkyd resins, such as those produced from esters 
of ethylene glycol and terephthalic acid; animal glues; 
casein; cellulose derivatives, such as hydroethyl cellulose, 
carboxymethyl cellulose, methyl cellulose, cellulose ace¬ 
tate, cellulose acetate butyrate and nitrocellulose; a cou- 
marone-indene resin; furan tesins, such as those of fuz- 
furaldehyde and acetophenone; petroleum hydrocarbon 
polymer resins, such as the “Piccopale" resins; isobu¬ 
tylene resins, such as polyisobutylene; isocyanate resins, 
such as polymers of polyesters and tolylene diisocyanatc; 
melamine resins, such as melamine-formaldehyde; phe¬ 
nolic resins, such as phenol-formaldehyde resins, etc.; 
polyamide resins, such as alkoxy substituted nylon; rub¬ 
bers, both natural and synthetic, GR-S, etc.; shellac; 
styrene resins, such as polystyrene, s';yrene-divinyl-ben- 
zcnc and styrent-divinyl sulfide, .erpene resins, such as 
polyterpene; urea resins, such as utea-formaldehyde 
resins and urea-acetaldehyde resins; vinyl resins, such as 
polyvinyl chloride and polyvinyl acetate; vinylidene 
resins, such as vinylidine chloride-vinyl chloride ("Sa- 
ran”); natural and synthetic waxes, such as paraffin and 
candclilla wax; and zein. Additionally, inorganic film- 
formers, such as sodium silicate, may be employed, al¬ 
though this film-former is less desirable because it is 
more difficult to emulsify. 

The film-formers may be used alone or in combinations, 
where compatible, or with various plasticizers and modi¬ 
fying agent- which impart riprovcd characteristics, such 
as flcxibiii'y, scud resistance, solvent impermeability, or. 
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in the case of water soluble film-formers, agents which 
cause water impermeability to the film-former. As an 
example of the latter type of material, formaldehyde may 
be employed to harden the shell of the capsule produced 
5 from a water-soluble film-former. A plasticizer may be 
one of many types of materials which modify a particular 
film or shell to give suitable elasticity, flexibility and 
toughness, etc. Among some of the satisfactory plasticiz¬ 
ers which may be employed are: adipic acid esters, uch 
10 as dioctyl adipate ane dibutyl adipate; biphenyl derivat, /cs, 
such rs chlorinated biphenyl; glycol derivatives, such as 
polyethylene glycol of molecular weight of 200 to 20 , 000 , 
polypropylene glycols, ethylene glycol dibutyrate and ethyl 
phthalyl ethyl glycolate; hydrocarbons, such as the poly- 
13 aromatic hydrocarbon oils; acid esters and ethers, such 
as butyl or isooctyl esters and glycol ethers of lauric, 
oleic, citric, abietic, adipic, azelaic, benzoic, palmitic, 
phosphoric acids, etc.; phthalic acid derivatives, such as 
dimethyl-, diethyl-, dibutyl-phthalates; polyesters, such as 
20 Flexol R-2H of Carbide and Carbon Co.; sulphonic acid 
derivatives, such as n-ethyl-, o-, p-toluene-sulphonamides; 
tall oil derivatives, such as the methyl esters of tall oil, 
etc. 

The marking fluid may comprise any liquid, whether 
25 organic cr inorganic which will provide a suspending or 
dissolving medium for the pigment, or colored or colorless 
color-forming dye intermediates. Desirably, the fluid 
medium within the capsule shell shall have a low volatility, 
i.e., wherein less than about 10 % of the liquid evaporates 
30 through the shell wall over a period of several years of 
normal storage. Fluids having vapor pressure of less than 
0.01 mm. of mercury at 25" C. are particularly satis¬ 
factory in this respect. Additionally, the fluid shall de¬ 
sirably have a low freezing point, i.e., a freezing point of 
35 less than 0" F., preferably as low as —30* F. Also, the 
fluid shall desirably have a high boiling point which will 
provide reduced volatility at temperatures of use. F’uids 
having boiling points in excess uf 100" C. are usually 
suitable in this respect. An additional important proper- 
40 ty of the fluid is that it have a flash point above the tem¬ 
perature of proposed use. Fluids having r flash point 
above 100" C. are generally satisfactory. As those skilled 
in the art will appreciate, the product will be more useful, 
permanent and safe with liquids having higher boiling 
45 points and flash points and lower volatility and freezing 
points. Of course, the fluid must not dissolve the film- 
former or shell of the capsules. Among the satisfactory 
fluids which may be employed are those listed below in 
Table 1: 


TABLE 1 


Compound 

V.P., mm. 
Its. 

at 20° C. 

Freexlng 

Point, 

•c. 

Bolling 

Point. 

C. at 760 
mm. ilg. 

Flash 

Point, 

• Y. 

103 Sec miners* oil.. 





polyethylene glycol (mol. 





Wt. 4»>. 





dlethylcne glycol. 

<0.01 

-8.0 

213 8 

290 

dtprop> l-'n^ plycol . 





th'to liethyle n< glycol. 

<0 01 

-10.0 

282 0 

320 

pentaue Jl >!-1.5_ 

<0.01 

-15 G 

242 5 


mono.i:n> In .phthaleu*. 

0 01 




dibutyl imleatr.. 

<0 01 

-85 

2S0 8 


dl (2 ethyl hexyl) male-xte.. 

<0 01 

—CO 

209 (10 

365 

ethoxy trlelyeol. 

<0 01 

-IS 7 

mm.) 
255 8 

278 

dioctyl phtlul ite.. 

1.3 (aw® 

—46 

231 (5 

428 

chlorinated biphenyl 

C.) 


mm.) 


(Arocl.lor l2lSMon:» into). 


<—7 

340 

379 

incthyl phthV.yl ethyl gly- 





collate .. 

<0 01 

<—35 

ISO (5 ram.) 

374 

dibutyl phtlnlate.. 


-35 

340 


COttOlLV-e.l oil. 



rapeseed oil. 


-10 

. 

830 





As will be appreciated, the free-flowing powders in 
accordance with this invention permit extreme flexibility 
in the choice of film-formers and marking fluids. 

75 The marking fluid may contain a colored pigment or 
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dye or it may contain a colorless color-forming dye inter- paper. Only a small thin layer of binder is reeded rather 
mediate which will react with a coreactant when brought than a thick coating covering the capsules. Both aqueous 
into contact with it to produce a colored finish. The line binders and non-aqueous binders may be employed, 
of demarcation between pigments and dyes is often dif- Since non-aqueous binders may be used, it is not neces- 
ficult to delineate. As used herein, a pigment is considered 5 sary to employ expensive papers thereby providing addi- 
to be a colored or color-forming substance which is in- tional economies as well as a superior product. One of 
soluble in the fluid of the marking fluid. Examples of the particular advantages of the free-flowing powders of 
pigments which may be employed are: carbon blacks, iron the invention is that it may be employed with a hot melt 
blues, phthalocyacines, cadmium reds, ultramarine blues, wax binder or dispersed in a printing ink vehicle. In the 
phospho- and molybdotungstic acid laJted colors. A dye 10 case of printing ink vehicles, the microscopic capsules 
or dye former is herein considered to be colored or color- may be dispersed in them and the resulting product reverse 
forming compound soluble in the fluid of the marking printed on a paper sheet at the same time as ordinary line 
fluid. Among the dyes and dye formers which may be printing is done. This is particularly satisfactory since it 
employed are: triphenylmethane, e.g., malachite green provides an excellent means of spot application whereby 
and cr, - J violet, azo dyes, diazoniam salts, indigoid dyes, 15 prescribed areas on the backs or fronts of the sheets of 
phthalocyanine dyes, anthraquinone dyes, acridine dyes, paper may be coated with capsules. This is one of the 
azins dyes, oxazine dyes, thiazine dyes and thioindigoid particular advantages of the present invention since it 
dyes. permits application of a transfer film or coating of 

One type of colorless color-forming dye system which capsules to only those areas of the paper where it is de¬ 
may be advantageously used in the products of the inven- 20 sired. 

tion is that described in British Patent No. 757,136. In In order that the present invention may be better under¬ 
accordance with that patent a colorless color-forming dye stood, the following examples of products prepared ac- 

intermediate, such as an ether of a triphenylmethane dye cording to the invention are given for purposes of illustra- 
former is maintained in an alkaline condition by neu- tion. Although the number of film-formers, marking 
tralizing the dye former with an alkaline substance, in 25 fluids, coloring and color-forming materials and binders 
which form the dye former is colorless, and then produc- ** 50 great, and the number of combinations of materials 

ing a color by bringing the alkaline colorless dyestuff suitable for making the capsules and record materials 

into contact with an excess of an acid which converts the containing the capsules over an area thereof is vast, those 
dye former into a colored product Among the colorless skilled in the art will be able to readily practice the in¬ 
ethers of triphenylmethane dyestuffs which may be em- 30 vention from reading the examples which illustrate the 
ployed are the butyl ethers of methyl violet 2B, methyl preparation of the products of the invention. Portions of 

violet 10B, magenta, malachite green A. In accordance components are given in terms of parts by weight, unless 

with one embodiment of the present invention the mark- otherwise specified, 
ing fluid of the microscopic capsules may contain the col- Example I 

orless color-forming dye intermediate along with a small 35 This example describes the preparation of microscopic 
amount of an alkaline substance such as sodium carbon- capsules prepared by spray drying an emulsion of mineral 
ate, potassium hydroxide, etc. These capsules are applied oil in aqueous iiyd-oxyethylcelle'ose. 
to one surface of sheets of paper. On the opposite side About 30 parti of 100 second mineral oil containing 
of some sheets of paper is placed sufficient acid which 4.5 parts of Mogul A (Godfrey Cabot, Inc.) carbon black 

when brought into contact with marking fluid containing <0 (high volatile content—row oil absorption—336 Angstrom 
the colorless color-forming dye intermediate will neu- units r.ean dilmeter) was emulsified into 700 parts o? a 

traiize the dye intermediate thereby producing a color. 10% aqueous solution of hydroxyethylcellulose (having 

Among the acids which may be employed to coat the a viscosity of 250-350 centipoisex at 20* C. when in the 

opposite surface of the sheets are tannic acid, gallic acid form of a 5% aqueous solution). Emulsification was ac- 

and stearic acid. Also one may employ an acidic clay 45 complished by agitating the 10% aqueous solution of 
such as attapulgite clay. As will be apparent to those hydroxyethylcellulose by itself in a Waring Blendor and 

skilled in the art from the teachings of this disclosure, it then pouring in the o3 solution slowly while agitation was 

is possible to incorporate the acid into the marking fluid continued. A fine particle size (one micron) stable emul- 

of the discrete capsules and to place the colorless color- sion was thus produced. The resulting emulsion was in¬ 

forming dye intermediate on the opposite sides of tf- 60 jectei via a fine air feed nozzle into a heated spray dry- 
sheets of paper. In either instance when pressure is ex- ing chamber of a temperature of between about 225-265* 
erted through tvo or more sheets in a manifold, rupture F. and the dried product collected. On examination, 

of the capsules will produce intermixing of the reacting microscopic capsules ranging from I to 10 microns were 

chemicals to produce a color or copy at the sites where observed. The capsules exude.' black oil when subjected 

pressure is applied. 65 to ordinary writing pressure. 

A coating of capsules and binder weighing 1 to 6 lbs., _ 

and preferably 2 lbs., per 500 sheets of 20" x 30" paper Example II 

in which 50 to 95% of the weight of the coating consists This example describes the preparation of microscopic 
of capsules has been found to be satisfactory. capsules prepared by spray drying an emulsion of mineral 

Among the important advantages of the free-flowing 60 oil in aqueous hydroxyethylcellulose. 
capsule powders of the invention is the extreme flexibility About 17 parts of 100 second mineral oil containing 
and versatility in the manner in which they may be ap- 5% by weight of the butyl ether of malachite green A 

plied to web material, such as paper, to provide a pres- was emulsified into 3000 parts of a 5% aqueous solution 

sure sensitive copying material having a coating of the of Ccllosize WP-40 (hydroxyethylcellulose which when 

rupturable capsules according to the invention which per- 65 in the form of a 2% aqueous solution at 20* C. possesses 
mits copying. What is also important is that the free-flow- a viscosity of 75 to 125 centipoiscs). An emulsion was 

ing capsule powders may be applied to a surface of a produced and then spray dried in accordance with the 

sheet of paper by means of a binder material which pro- procedure of Example I. A free-flowing powder of 

vides adhesion of the capsules to the paper surface, which microscopic capsules was obtained. 


binder is of a different material and different type of sub¬ 
stance from that of the shells of the capsules. Also, 
binder coatings of various thickness may be employed, 
permitting precise control over the thickness of the coat- 
’ ; on thr paper. In essence the binder e 'ployed need 
verve only as an adhesive to hold the capsules to the 


Example III 

This examp’c describes the preparation of microscopic 
capsules containing a marking fluid containing a color¬ 
less color-forming dye intermediate. 

75 About 4.5 parts of the butyl ether of methyl viSot 


i 
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was dissolved in 180 parts of an equal part mixture of 
Arochlor 1254 (a chlorinated diphenyl having a Say- 
bolt viscosity of 44-48 seconds at 210* F.). amyl di¬ 
phenyl and amylnaohlhalene. The resulting solution was 
colorless. This solution was emulsified into 600 parts of 
a 10% aqueous solution by hydroxyethylcellulose in ac¬ 
cordance with the procedure of Example I and the re¬ 
sulting emulsion spray dried in accordance with Exam¬ 
ple I. A free-flowing powder of microscopic capsules 
having particle sizes from about 0.5 to 10 microns di¬ 
ameter was obtained. 

When the capsules were subjected to pressure they 
exuded colorless marking fluid which produced a strong 
color when absorbed on a paper impregnated with a sur¬ 
face of attapulgite clay or a paper surface coated with 
tannic acid. 

Example IV 

This example describes the preparation of microscopic 
capsules containing carbon black. 

About 150 parts of a 10% Arochlor 1248 (a chlorin¬ 
ated diphenyl having a Saybolt viscosity of 36-37 sec¬ 
onds at 210* F.) and 90% 100 second mineral oil mix¬ 
ture containing 22.5 parts of carbon black was emulsified 
into 75 parts of an aqueous solution of water soluble 
urea-formaldehyde resir. (Uformite 400-67% solids) 
and 2.5 parts of extra low viscosity (5-25 centipoises in 
a 2% aqueous solution at 25* C.) carboxymethylcellu- 
lose in 175 parts of water. The emulsion was produced 
in accordance with the procedure of Example I and di¬ 
luted with 600 parts of water, and while continuing the 
rapid agitation, sufficient concentrated hydrochloric acid 
was added to produce condensation and precipitation of 
the urea formaldehyde resin. The resulting mixture was 
agitated for another five minutes, filtered, and the filter 
cake washed with water and acetone and then agitated 
with toluene to remove any free oily liquid. The mix¬ 
ture was again filtered and the filter cake air dried and 
then subjected to further drying at 105* C. Under micro¬ 
scopic examination the resulting dry, free-flowing pow¬ 
der was found to consist of agglomerated microscopic 
capsules ranging in diameter from between about 4 to 
50 microns. On applying pressure to these capsules, the 
walls ruptured and black oil was exuded in copious 
quantities. 

Example V 

This example describes the preparation of microscopic 
capsules prepared from an emulsion of mineral oil in 
cellulose acetate. 

About 100 parts of 100 second mineral oil containing 
about 25% by weight of nigrosine dye was emulsified 
into a solution of 50 parts of cellulose acetate in 600 
parts of acetone in accordance with the procedure of 
Example I. The resulting emulsion was sprayed through 
an aspira -to the air to evaporate the acetone and 
the resulting dry microscopic capsules collected. The 
capsules were of about 50 micron diameter particle size. 
When this free-flowing powder of capsules was subjected 
to writing pressure, the cellulose acetate shells of the 
capsules were ruptured and the oil containing the nigro- 
sinc exuded therefrom in copious quantities. 

Example VI 

About 171 parts of 100 second mineral oil containing 
about 15% by weight of Du Pont Oil Blue A was emul¬ 
sified in accordance with the procedure of Example I 
into an aqueous solution of 57 parts of hydroxycthyl- 
ccllutose (which in the form of a 5% aqueous solution 
al 20° C. had a viscosity of 50-150 centipoises) in 570 
parts of water. The resulting emulsion was spray dried 
to provide a free-flowing powder of capsules having a 
diameter of between about 1 and 5 microns. The cap¬ 
sules exuded the blue colored fluid when subjected to 
pressure to give a blue mark on a receptive surface. 
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Example VII 

This example describes the preparation of capsules 
containing a co'orless color-forming dye intermediate. 
About 50 parts of 100 second mineral oil containing 
5 about 2 parts of the butyl ether of malachite green A 
(Color Index No. 657) in the alkaline condition was 
emulsified into a solution of 40 parts of zein and 1 part 
of sodium hydroxide in 200 parts of methanol. The 
emulsification was accomplished in accordance with the 
10 procedure of Example I. The resulting emulsion was 
spray dried by atomizing the emulsion into the air to 
provide micro-capsules ranging in size from about 1 to 
60 microns. When the resulting capsules were coated to 
a sheet of paper and the sheet of paper placed in con- 
1* tact with the surface of an adjacent sheet which was 
coated with tannic acid, and pressure applied to the sheets 
in the form of pencil writing, a strongly colored mark 
was produced on the surface of the sheet containing the 
tannic acid. 

2° Example VIII 

Microscopic capsules produced in accordance with Ex¬ 
ample III to the extent of 30 parts of free-flowing cap¬ 
sule powder was placed into 70 parts of a 5% solution 
25 of Du Pont isobutyl methacrylate in benzene. The re¬ 
sulting dispersion was applied to the backs of sheets of 
bond paper with a doctor blade and then subsequently 
air dried. The fronts of these sheets of paper had been 
sensitized with attapulgite clay. When a manifold of 
30 sheets were stacked one above the other, with the cap¬ 
sule coated surfaces adjac.nt to the clay sensitized sur¬ 
faces and writing pressure applied, a copy was produced 
on the fronts sensitized with clay at the sites where pres¬ 
sure was applied. 

35 Example IX 

Microscopic capsules produced in accordance with Ex¬ 
ample VII were placed in a flexographic vehicle (Bcnsing 
Bros, and Deeney D-536) (a water soluble protein dis¬ 
solved in water) to the extent of 30 parts by weight of 
40 capsules and 70 parts of flexographic vehicle, to provide 
a printable ink which was applied to portions of a sur¬ 
face of sheets of paper by means of a gravure roll which 
printed the desired portion of the surface of the sheets 
of paper with the capsule coating. The coating dried on 
45 the paper promptly. When the resulting coated sheets 
were assembled with the coated portions facing adjacent 
sheets activated with attapulgite clay and writing pres¬ 
sure applied against the treated surface, a strong colored 

.. mark was produced. 

00 

Example X 

About 30 parte of capsules produced ,in accordance 
with Example I were mixed with 70 parts of a mixture 
of 6 parts of cellulose acetate and 64 parts of acetone. 
35 The resulting mixture was applied to one surface of 
sheets of paper by means of a doctor blade. The sheets 
were permitted to d.y in the air. The surface of the 
sheets of paper coated with the capsules provided an excel¬ 
lent means of copying. 

60 

Example XI 

About 40 parts of paraffin wax having a melting point 
of 135° F. and 20 parts of FT-200 petroleum wax 
(Fischer-Tropsch-1) were melted together at 120° C. 
65 Into the resulting molten mixture were added about 
5 parts of Alpex resin (a cydizcd rubber resin) and 120 
parts of Schenectady ST-5115 resin and the resulting 
clear melt reheated to 120° C. and maintained at this 
temperature. About 125 parts of a solution of 5 parts 
70 of phenyl leuco auramine in 120 parts of butyl benzyl 
phthalate and 0.5 part of dimethylethanolainine, heated 
to 120° C. was added with rapid agitation to the fote- 
going melt in a Waring Blcndor. The emulsion so 
formed was sprayed via a hot air stream (150° C. tern 
75 perature) inlet into a chill-id atmosphere acd tiie result 
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ing spherical particles collected ranged in size from 1 
to 60 microns. When subjected to writing pressures, 
these spheres ruptured and exuded the marking fluid 
which gave a strong blue coloration both on a paper 
sheet coated with attapulgite clay and on a paper sheet s 
coated with citric acid. 


12 

Aj will be apparent from the foregoing examples vari¬ 
ous components of film-formers, plasticizers, marking 
fluids, dyes, pigments and binders may be employed. 
Listed below in Table 2 are some of the components 
which may be employed. 


TABLE 2 


Film Forming Resin or Poljrmer 

Plasticizer 

Resin Solvent or 
Dispersion Medium 

Fluid For Dye or 
Pigment 

Dye or Pigment 


dibutyl-phthalate. 

polyetbylene gly¬ 
col 400. 



oil soluble blue A 
(du Pont). 





water methanol 
alkali. 


butyl ether of 
crystal violet, 
malachite green 
lactone. 

phthalocyanlne 
blue pigment, 
crystal violet 
carblnol. 

ultramarine blue.. 
"Hectograph 

White A'* du 
Pont. 



ehlortnated bi¬ 
phenyl 

amyl biphenyl.... 

polyethylene 
glycol 400. 
cottonseed oil. 





dloctyl adipate.... 








paraffin wax. 


thlodlethylene 

glycol. 

"Piccopale" (Penn*. Indus. 





"TroluoU" 
(Anderson- 
Prichard Oil 
Corp.). 

polyethylene 
glycol 400. 

"Cadmium Red 
Lltbopone 

Dup" Glidden. 


paraffin wax_ 

"Plccolyte” (Penna. Indus. Chem- 










Binder 


carboxrmethyl- 

cellulose. 

nitrocellulose.... 


polyvinylchloride 

plastlsol. 

methylmethacryl¬ 

ate. 

nUrarstlulosa_ 


UtboTSmUb.... 
bot melt runs.. 


•twch_ 


cellulose eceute.. 


lel&tta.. 


Binder 
Solvent or 
Dispersion 
Medium 


vs ter. 

methanol. 

water. 

none. 

toluene. 

methanol 

toluene. 

none. 

Do. 


Example XII 

An emulsion was prepared by homogenizing 100 parts 
of a 50-50 mixture of polyethylene glycol 400 and ethoxy- 
triglycoi containing 7 parts of Spirit Hectograph Black A 
(a black pigment) (General Dyestuff Co.) into a molten 
mixture of 50 parts of paraffin wax and 45 parts of 
Piccopale 100 (a petroleum hydrocarbon resin). The 
resulting emulsion was sprayed into a chilled atmos¬ 
phere and the solidified particles containing the colored 
fluid collected and stored. The spheres possessed a 
particle size of from 1 to 60 microns. 

Example XIII 

About 50 parts of Geon 121 resin (polyvinyl chloride 
resin) was dispersed in 50 parts of dioctylphthalate as 
a plasticizer. Into this mixture was emulsified 50 parts 
of polyethylene glycol (mol. wt. 400) containing 5 parts 
of carbon black. The resulting emulsion was sprayed 
into an air chamber at a temperature of 350* F. in order 
to fuse the resin and plasticizer about the fluid colored 
particles to form capsules containing marking fluid. 

Example XIV 

About 80 parts of capsules produced according to 
Example VII were dispersed in 120 parts of a solution 
of 20 parts Alpex resin (a cyclized rubber resin) in 100 
parts of Troluoil (a petroleum solvent prepared by 
straight-run overhead distillation) (Andcrson-Prichard 
Oil Corp.). The resulting dispersion was reverse roll 
coated onto paper and the coating dried over rollers 
at 80* C. The coated paper gave a strong coloration 
when placcj into contact with another paper coated with 
citric acid and both sheets subjected to ordinary writing 
pressures. 

Example XV 

About 50 parts of capsules prepared according to 
Example I were dispersed in 50 parts of Geon 121 resin 
and 50 parts of dioctylphthalate to provide a paste. The 
resulting paste was printed onto paper and the coating 
cured bv passing the coated paper over rollers at 350* F. 
An excellent copy sheet was produced. 


S3 It will be appreciated that if more than one copy is 
wanted it is possible to coat the capsules of the invention 
on at least a portion of one side of sheets of paper and, 
if necessary, a reactive coating ot. the other side, so 
that by placing a pile of such sheets one upon the other 
40 and pressing upon them with a pencil or subjecting them 
to the blow of a typewriter key, a suitable number of 
copies can be obtained depending upon the amount of 
pressure applied aud the thickness of the paper. 

The terms and expressions which have been employed 
45 are used as terms of description ar.d not of limitation, 
and it is not intended, in the use of such terms and 
expressions, to exclude any equivalents of the features 
shown and described or portions thereof, but it is recog¬ 
nized that various modifications are possible within the 
50 scope of the invention claimed. 

What is claimed is: 

1. A process for producing a free-flowing powder of 
microsropic discrete rupturable capsules comprising liquid 
droplets encapsulated within an outer rupturable shell of 
63 film-forming material, said encapsulating outer shell being 
formed directly by evaporation forces on the solvent of 
a film-former solution of a non-ionizab!e water-soluble 
film-former which comprises the continuous phase of sus¬ 
pended minute particles of an emulsion, the discontinuous 
f'° phase of which emulsion comprises the liquid droplets 
and between about 23 % and 80% by weight of the cap¬ 
sules, which process comprises producing an emulsion of 
the liquid droplets in a film-former solution in which the 
latter forms the continuous phase and is substantially in- 
'» soluble in the liquid droplets, suspending minute particles 
of said emulsion in a gaseous atmosphere, and then sub¬ 
jecting said suspended emulsion particles to evaporation 
forces to produce said microscopic discrete capsules in 
the form of a free-flowing powder. 

7,1 2. A process defined by claim 1, wherein the drying is 

accomplished by spray evaporation. 

3. A process as defined by claim 1, wherein the result¬ 
ing capsules which are produced have a diameter of be¬ 
tween about 0.1 and 70 micronJ. 

4. A process for producing a free-flowing powder of 
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microscopic discrete rupturable capsules comprising mark¬ 
ing fluid droplets encapsulated within an outer rupturable 
•hell of film-forming material, said encapsulating outer 
shell being formed directly by evaporation forces on the 
solver" of a film-former solution of a non-iooizable water- 5 
soluble film-former which comprises the continuous paase 
of suspended minute particles of an emulsion, the discon¬ 
tinuous phase of which emulsion comprises the marking 
fluid droplets and between about 23% and 80% by weight 
of the capsules, which process comprises producing an 10 
emulsion of the marking fluid in a film-former solution 
in which the latter forms the continuous phase and is sub¬ 
stantially insolu le in the marking fluid, suspending 
minute particles of said emulsion in a gaseous atmos¬ 
phere, and then subjecting said suspended minute emul- 15 
"ion particles to evaporation forces to produce said micro¬ 
scopic discrete capsules in the form of a free-flowing 
powder. 

3. A process as defined by claim 4 wherein said mark¬ 
ing fluid comprises a colored material. 20 

6 . A process for producing a free-flowing powder of 
microscopic discrete rupturable capsules comprising liquid 
droplets encapsulated within an outer rupturable shell of 
film-forming material, said encapsulating outer shell being 
formed from a hot molten non-aqueous film-former com- 25 
prising the continuous phase of an emulsion, the discon¬ 
tinuous phase of which emulsion comprises liquid drop¬ 
lets comprising between about 23% and 80% by weight 

of the emulsion, which process comprises producing an 
emulsion of the liquid droplets in said hot molten non- 30 
aqueous film-former in which the latter forms the con¬ 
tinuous phase and is substantially insoluble in the liquid 
droplets, suspending minute particles of said emulsion in 
a gaseous atmosphere, and cooling the suspended parti¬ 
cles to solidify said film-former and produce microscopic 35 
discrete rupturable capsules in tne form of a free-flowing 
powder. 

7. A process as defined by claim 6 , wherein the result¬ 

ing capsules have a diameter between about 0.1 and 70 
microns. 40 

8. A process for producing a free-flowing powder of 
microscopic discrete rupturable capsules comprising liquid 
droplets encapsulated within an outer rupturable shell of 
film-forming material, said encapsulating outer shell con¬ 
sisting of a hydrophobic water-insoluble material pm- 45 
duced by the chemical condensation of the reactive con¬ 
stituents of the film-former dissolved in aqueous solution, 
said solution comprising the continuous phase of an emul¬ 
sion. the discontinuous phase of which emulsion com¬ 
prises liquid droplets comprising between about 23% and 50 
80% by weight of the capsules, which process comprises 
producing an emulsion of the liquid droplets in said aque¬ 
ous solution of film-former constituents, causing said 
film-former constituents to undergo chemical condensa¬ 
tion about the liquid droplets, and thereby produce said 65 
microscopic discrete rupturable capsules in the form of 

a free-flowing powder. 

9. A process for producing a free-flowing powder of 
microscopic discrete rupturable capsules comprising liquid 
droplets encapsulated within an outer rupturable shell of 60 
film-forming material, said encapsulating outer shell be¬ 
ing formed of a plastisol film-former comprising the con¬ 
tinuous phase of an emulsion, the discontinuous phase of 
which emulsion comprises liquid droplets comprising be¬ 
tween about 23% and 80% by weight of the capsules, 65 
which process comprises producing an emulsion of the 
liquid droplets in said plastisol film-former in which the 
latter forms the continuous phase and is substantially in¬ 
soluble in the liquid droplets, heating minute particles of 
said emulsion to thereby produce said microscopic dis- 70 
Crete rupturable capsules in the form of a free-flowing 
powder. 

10 A process for producing a free-flowing powder of 
microscop:c discrete rupturable capsules comprising liquid 
droplets encapsulated within an outer rupturable shell of 70 
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film-forming material, said encapsulating outer shell be¬ 
ing formed directly by evaporation forces on the organic 
solvent of a film-former solution of a hydrophobic water- 
insoluble film-former in an organic solvent which com¬ 
prises the continuous phase of suspended minute particles 
of an emulsion, the discontinuous phase of which emul- 

23°% C a 0 „H P «^ S I,qu , id dxoplets - and between about 
23% and 80% by weight of the capsules, which process 
producing an emulsion of the liquid droplets 
in the film-former solution in which the latter forms the 
conunuous phase and is substantially insoluble in the 
liquid droplets, suspending minute particles of said emul¬ 
sion m a gaseous atmosphere, and then subjecting said 
suspended emulsion particles to evaporation forces to pro¬ 
duce said microscopic discrete capsules in the form of a 
free-flowing powder. 

. A powder of microscopic discrete rup¬ 

turable capsules having a particle size of beiween about 
n n ,,-' nd „ 70 . ™ cro “ diameter, said capsules comprising 
liquid droplets encapsulated within an outer shell ruptur- 

tianv^r pressure -= laid d '°Pkts being substan- 

tia! y insoluble in and incapable of dissolving said outer 
shell and comprising between about 23% and 80% by 
weight of sajd capsules, said outer shell having a thickness 
comprising from about one-tenth to one-third of the cap¬ 
sule diameter and comprising a material selected from the 
class consisting of a non-ionizable water-soluble film- 
tormer and a hydrophobic water-insoluble film-former. 

hv i m’n !, \ ntially ? ry fret -fl°wng powder - defined 
by claim 11 wherein the capsules have a particle sue of 
between about 1 and 20 microns diameter. 

bv'clstm S , U , b T tially ? ry free ' flowin S powder as defined 
by claim 11 wherein the capsules have a particle size of 
between about 1 and 5 mic.ons diameter. 

i,ir=.KiA free ’| fl0Wln 5 ? owder of microscopic discrete rup- 
ihell ma,e PSU t ” ** 6y C,aim 11 'he Outer 

comnrisina **.? " on ‘ on ‘ zab,e water-soluble film-former 
comprising a cellulosic materia!. 

„ A free fl °wing powder of microscopic discrete rup¬ 
turable capsules as defined by claim 14 wherein the liquid 
droplets comprise a marking fluid. H 

16 A free-flowing powder of microscopic discrete rup- 

mIte , C ai Ca k SU a“ h *H d ' f L ne , d by C ' aim 11 wherein ,he sh cll 
material is a hydrophobic water-insoluble film former 

comprising a chemical condensation polymer 

17 A free-flowing powder of microscopic discrete rup¬ 
turable capsules as defined by claim 16 wherein the liquid 
droplets comprise a marking fluid. 

I*' A free " fl °wing pov.der of microscopic discrete rup- 
turable capsules as defined by claim 11 wherein the shell 
material is a hydrophobic water-insoluble film-former 
comprising a vinyl polymer. 

19. A free-flowing powder of microscopic discrete nip- 

dm„u' Capsule ? a$ defin * d b > clain > 1* wherein the liquid 
drople.s comprise a marking fluid. 

A fr*'-fl°wing powder of microscopic discrete nip- 
forable capsules as defined by claim II wherein the sbeU 
material comprises a fusible wax material. 

A free-flowing powder of microscopic discrete rup¬ 
turable capsules as defined by claim 20 wherein the liquid 
droplets comprise a marking fluid. 

A fr'e-flowing powder of microscopic discrete rur 
turablc capsules as defined by claim 11 wherein the liquid 
droplets comprise a marking fluid. 1 

23. A record copying sheet having on at least a portion 
of one side thereof a coating of a free-flowing powder of 

“S' " k'' . CapsuI " comprising a rupturable 

shell containing therein a marking fluid capable of bcipg 
liberated when the shells of said discrete capsules arc 
ruptured upon bung subjected to an cxtcmal printing or 

microscopic discrete capsules being 
those defined by claim II. * 

24. A record copying sheet having on at least a portion 
of one side thereof a coating of microscopic discrete cap 
sulcs comprising a rupturable shell containing therein a 


I 

| 
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marking fluid capable of being liberated when the shelli 
of said discrete capsules are ruptured upon being sub¬ 
jected to external pressure, said capsules being held to 
said sheet by a binder which is of a different substance 
from that forming the rupturable shell of said capsules, 
said microscopic discrete capsules being those defined by 
claim 11 . 

25. Paper having coated on at least a portion of a sur¬ 
face thereof microscopic discrete capsules comprising a 
rupturable shell containing therein a marking fluid capable 
of being liberated when the shells of said discrete capsules 
are ruptured upon being subjected to external pressure, 
said capsules being held to said sheet by a binder which 
is of a different substance from that forming the ruptur¬ 
able shell of said capsules, said microscopic discrete cap¬ 
sules being those defined by claim 11 . 

26. Paper as defined by claim 25 wherein the marking 
fluid comprises a colored transfer substance. 
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27. Paper as defined by claim 25 wherein the marking 
fluid comprises a colorless material forming a color when 
brought into contact with another substance. 

28. Paper as defined by claim 25 wherein the marlring 
fluid comprises a colorless dye-former capable of produc¬ 
ing a color when in the presence of an acidic substance. 

29. Paper as defined by claim 25 wherein the capsules 
have a diameter of between about 0.1 and 70 microns. 
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Hon. Cornin' 33 ionor of Patents, 

Washington 2-j, D. C. 

Sir: 

Enclosed is an application of Norman Macaulay 
for ir.iprovsr.onts In NOVEL MARKING PRODUCTS AND PROCESS, 
comprising position, specification, oath and drawings 
(*- sheets), together with 0 . chock for $31 to cover 
the filing fee. 
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Attorney for Applicant 
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To all Whom It May Concern 
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BE It Known, that I » \ysC?rjr.AY ?— 

Greas Britain .J T *f - „ .a 7JV,. . .7 “ -Y* 

druen of res idip«; nt loS? -Giovg t l3> ui 


in the County or 


Hla~a:’a 


..and State of. 


have invented certain new ana U'Ciu'i improvements in 


...NOVEL marking products and process. 


--J..- 


of which the following is a specifi c.ition: 
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This invention relates to a novel product comprising 
a substantially dry free-flowing powder of microscopic discrete 
capsules marking-fluid, to the process of producing said 

product, and to a pressure-sensitive record or copying 
material having a transfer coating of said microscopic dis¬ 
crete capsules on at least a portion of one surface thereof. 

The discrete capsules which make up the free-flowing powder 

of the invention possess a shell or wall containing therein 
a marking fluid. 

Present pressure-sensitive copying systems are 
primarily of two types. One suca system employs a 3 a coating 
a mixture consisting of waxes, oils, carbon black and fillers 
which are applied to a sheet surface a 3 a hot melt. This 
type of coating, which in typified by ordinary carbon paper, 
provides a mark under pressure by transfer at the areas of 
pressure of a complete mass of roating containing the car¬ 
bon black or other pigment. This waxy mixture is relatively 
soft and of low tensile strength and is, therefore, not 
resistant to scuff or offset. The mark obtained on the copy 
sheet i3 also prone to smudge and offset onto hands and 
clothing. 

A 3ccor.d type of pressure sensitive copying system 
employs, on one side of a sheet, a^_continuou 3 coating con¬ 
taining marking fluid inclusions. This type of system 
illustrates previous efforts employing minute droplets of 
a marking fluxd in a trensler coating to be used with record 
material, particularly with record material in' manifold form. 
Typical of this type of product are the record or copying 
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materials disclosed in British patent 392,220 and U.S. 
patents Nos. 2,374,862; 2,548,366 and 2,550,466. In 
accordance with these patents, the paper of the record 
, material is coated on one surface with a continuous film 
5 containing minute droplets of an oily marking fluid. In 

this type of copying sheet, the marking fluid may be colored 
or it may be colorless but capable of forming a color by a 

i 

chemical reaction with another chemical upon being brought 
into contact with each other. Under the pressure of writing 
10 or typing, the coating ruptures and the droplets of marking 

fluid exude on to the copy sheet to make a mark by direct 
coloration or color transfer or by forming a color by chemical 
reaction with a coreacting chemical on the adjacent surface 
of the copy sheet. The difficulty with products of this 
15 type is that the surface of the coated sheet is susceptible 

I 

, to scuffing, abrasion and incidental rubbing which unavoidably 
causes rupture of the film, release of the marking fluid, and 
consequently smudge or offset or both. AI 30 , on storage of 
the sheets, the coating material tends to dry out and crack, 

20 ' particularly when bended or folded, thus releasing the 

marking fluid through the resulting cracks to smudge or offset 
• an adjacent copy sheet or the hands or clothing. In the ease 
■ of such coatings containing a colorless marking fluid, this 
.! difficulty arises only when the ruptured film is in contact 

1 

25 with a copy sheet or other source of the coreacting chemical. 

But this is a very real disadvantage since such copying 

I 

I materials are not only used, but usually stored, in this 
condition. 
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further work has necr. carried out In an attempt to 
overcome some of the objectionable features of the coatings 
employing fluid Inclusions described hereLnabove. An example 
of 3uch work in described Jn Lrocn patent Mo. 2,712,507. 

Accox*ding to this patent a coatin'; for pressure-sensitive 
copyins materials is prepared In which the fluid inclusions 
of mark in;; materials arc produced having a wall about them 
which is somewhat more concentrated with respect to colloid 
solids than the remainder of the continuous dried coating on 
the surface of the paper. This product is predicated upon 
the theory that tne walls about the fiuld inclusions are 
tougher tnan tne remainder of the colloid coating material, 
thus cracks which develop in the coating are said to be more 
prone to run between the fluid inclusions than through them 
and the leakage oi marking fxuld is said to be reduced. This 
type of coating requires chat the waxis of the fluid inclusions 
be of the same hydrophilic colloid material as the coating on 
the paper in ;;hicn the fluid inclusions are dispersed, since 
the patent produces the fluid inclusions in the same aqueous 
system which is applied to paper and dried to form the con¬ 
tinuous coating. This type of product suffers from several 
disadvantages. Hirst of ail, as stated above, it usually employs 
an aqueous coating system in which the hydrophilic colloid 
forming the walis about the fluid inclusions is the same as 
that of the continuous coating on the paper. This leads to 
lack of flexibility and versatility in control of the product 
and in coating operations. It requires tnat aqueous coattr... 
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methods br. or,.r,.07c : . T,;Ls la a so-lous disadvantage slnco 
aqueous coat ings reovitro that special grades of generally 
more extensive • -a per ho employed and even then often results 
In buckling, distortion, warping of the paper 3lnce water 
tends to strike tnroujh or penetrate the paper. Additionally, 
aqueous coat infs arc- generally not suitable for spot applica¬ 
tion or application to limited areas of one side of a shoot 
of paper. Tnoy are panerally suitable only for application 
to the entire side of a sheet to produce a continuous coat'ng. 

i!.c alov'j dr sad vantages are particularly 3eriou3 since 
in producing manifold business forms, the coating of marking 

materia.' i 3 usually applied to the backs of the sheets of 

inter mediate 

.,j,aper or web. liven v.'nen a colorless color-forming dye/is 
employed as the marking material it is generally applied to 
the backs of the sheets 30 as to react with a coreactant or 
developing agent which is applied to the fronts of the sheets 
of a manifold when pressure is applied to the sheets. During 
the usual handling which such business forms must undergo 
In their assembly, cutting, perforation, etc., the coatinr on 
the backs of the sheets containing marking fluid is In con¬ 
tact with the fronts of the copy sheets, which may or may not 
have the developing agent, v/h.cr, the coating on the backs cf 
the sheets is continuous, the passage of the sheets over mill 
rolls, punching; cf holes, perforation and guillotining of 
edges will produce smudging or offset at areas of prescu:-_. 

Inis undos 3 raol 0 sMjc.ging and offset oon be minimised by 3 ct 
coating the coating material on limited'-areas which are Pcs.- 
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The coovo enumerated olforts, r: well as other object. 
• together with the auvar.tr.gas of the Invention, will be 
readily conprchoncou by persons sV Iliad. in the art upon 
reference to the '.'o..}c.d.nf^ description, c.-l.on in conjunction 
with the ar.ne:-oi drawings. 

In the fj-nrinris: 

Fir;. 1 is a greatly nn;..nificJ cross-r.eetion of a 
discrete capsule rn.nl: in. up the fr“o-flowing powder accordin'; 
to the invent'on In which 1 C s the narking fluid and 11 is 

H‘ the wall of the capsule; 

Fi E . ? ij. a greatly magnified cross-3ection of a 
cluster of discrete capsules which Is frequently produced in 
accordance with this invention, in which the reference 
nu~eral3 have the same significance as In Fie* 1* 
jr- pijT # • ; photon!cro,;roph magnified 10C0 tines of 

the discrete capsules of marking fluid raking up the free- 
flowing povrber of the Invention; and 

Fig. is a photomicrograph magnified IOC® °- 

another sample of discrete capsules of marking fluid making 
sc up the free-flov;ing powder of the invention. 

The free-flowing powder of microscopic discrate 

i. 

capsules of the invention containing a marking fluid com- 
•* pri3es a capsule shell cr film containing a narking fluid. 

In Fig. 1 of the drawings, the shell is indicated at 11 and 
or, the liquid inclusion of r.rriling fluid ic shown at 10. 

Frequently the discrete capsules era produced in the form 
of aggregates or clusters as s«iOwn,.in lig* *-• «*nilc *‘i.g. '<■ 


f- 
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illustrate3 a cluster of six discrete capsules, the number 
of capsules or spheres In a cluster is usually not so great. 
The shell or film of the capsules is of a non-permeable 
nature and comprises a substance which is substantially 
Insoluble in the liquid of the marking fluid. The capsule 
shell remains intact and retains the fluid within. Under 
substantial pressures, such as that of a'pencil, pen or 
typewriter key, the shell will break and release the narking 
fluid which then marks or stains any receptive or copy 
material with which it comes in contact. The marking fluid 
may contain a colored substance which produces a direct 
transfer to a copy sheet or which nay be an uncolored color- 
forming dye intermediate which reacts with a coreactant 
present on the copy sheet to produce a color transfer. When 
the microscopic discrete capsules of the invention are 
affixed over at least a portion of a surface, such as a 
surface of a sheet of paper, the coated sheet then acts as 
a pressure-sensitive copying material at the coated area. 

The aii:e of the microscopic capsules is desirably 
such that they may be dispersed in any of the common media 
used as binders or coatings or other backing material for 
application to paper without producing a surface rough to 
the touch. These micro-capsules nay be considered as being 
analogous to pigment particles and they can be dispersed in 
any binder/vehicle combination in a manner similar to ordinary 
pigments. Various binder systems nay be employed such as 
aqueous binders, an organic solvent/blnder system, a plaetioc! 
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oi' o— anosox oLndcr system, a hot melt coat ins system or ? an 

ink-type coating ’.ntch may ce set to the paper by absorption 

o .'il del don, evCkpc ration, iiccit, ox* i..oictii ,, c 

The discrete microscopic capsules or the invention 

are desirably or row between about 0.1 and JO microns in 

diameter. More desirably, the diameter oi the capsuxes is 

j.rom about 0.-3 to 20 microns. Tor preferred results, it has 

been lound u.ac a capsule diameter or between about 1 and 5 

microns ±c mast satisfactory. .hen the particle sire exceeds 

£? d_a r „e:, u cuacir.j ox tne capsules on a Daper 

surface /..ay *.ee_ olx.'htiy rm.-h tc the coven. Belov/ a 

d.aneter o. ona ..ilcrcn, the caps lies are less sensitive to 

.cd 

ripe arc vdw- rvojecy fo too pressure employed to p!’oduce 
cop./Ln~ c.<rou.;n rupture or the capsule sheix. Since It is 
dcs.red tc cr.u+cy ti.o microscopic capsules of the Invention 
* n t--'CwSu.- -r.e.-c.viVc copy in • cystous which do r.ot require 
...8, use o. ••..s,cos:/c preusurer., it Is desirable to provide 
capsules havx.vy a diameter of fear. about I to 5 microns. Tno 
microscopic -apirmrs m tl.c / r.v■;... lor : all 'rj within the 
a.mous pa ••..tie rise rcui ;es dern- ufd uerelnahove e::iet as 
a free-flow!r.; po.:dor. 

It has bus., found .not cue convenient saeli thickness 
is aporo;.:..v.c.„ 1 10 to 1/2 o. tre rt'.at.r* of the capsule:.. 

■ * w • • 55*•<- xi - \ ~c. r /o', b G-^ocvciriw_ *.i\ c/.'.cco oi* of' 

dxa:cw.sx- r : c s.■educed. It has been found shat the capsules 
aue ••’•ore dx. to uptu'-o and c..r ability to produce a 
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than 1/10 of the diameter. It iia3 been found that the capsule3 
are more prone to rupture prematurely ancl thU3 smudge or 
offset In a normal handline and preparation of the paper 
product. As will be appreciated by those skilled in the art, 
the sensitivity to rupture under pressure is dependent upon 
the size of the capsule as well as the thickness of the wall, 
with the larger size capsules having greater tendency to 
rupture when subjected to pressure than the smaller size 
capsules. Generally speaking, it Is desirable to employ a3 
thin a capsule shell a3 is practical. 

The microscopic capsules of the invention are produced 
by ilrst providing a stable emulsion hiving a3 a continuous 
phase the film-former material which is capable of forming, 
the shell of tne capsule. The discontinuous phase of the 
emulsion shall constitute the marking fluid which comprises 
the pigment, colored dye or colorless color-forming dye 
intermediate suspended or dissolved in a non-volatile liquid. 
An essential characteristic of = film-forming substance is 
that it be substantially insoluble in the marking fluid. The 
emulsions are produced by placing the two mutually insoluble 
liquids in a biendor or emulsifier and by agitation producing 
i; a stable emulsion with droplets of marking fluid of the 

v 

desired particle sire, preferably 1 to 5 microns in diameter, 

•i The resulting emulsion i3 then dried, preferably by spray 
1 drying, or the continuous film-forming material first con- 
•! densed around the emulsified droplet-.-, by curing or other 
means and then spray dried. The resulting product Is a 
■ -» dry_Xree -flowing powder. . 
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The discrete microscopic capsules rnny be prepared 
by several types of emulsification processes. For example, 
one process which produces microscopic capsules of approxi¬ 
mately one micron diameter is as follows: About 20 part3 by 
weight of a non-volatile liquid containing up to 25 # by weight 
of a pigment, colored or colorless color-forming dye inter¬ 
mediate is emulsified into a solution containing from about 
5 to 40 or 50 parts of a film-forming material by agitation 
in a high-speed blonrtor. * '.Then the particle size of the 
marking fluid is substantially uniform and of the desired 
diameter, the resulting emulsion is sprayed into a drying 
chamber or spray drier to evaporate the'solvent of the film- 
forming material. Upon drying, the film-former produces a 
shell about the non-volatile marking fluid. The dry free- 

i 

flowing powder so produced is collected by means of a cyclone 
chamber and, if necessary, washed with a solvent capable of 
removing any marking fluid which may exist on the shall of 
the capsule. After washing,the powder is air dried and 
stored ready for U3e. 

Another capsule-forming process employing a hot melt 
procedure which might be employed is as follows: About 50 part3 
by weight cf a non-volatile liquid containing up to about 25 ^ 
by v/eight of a pigment, colored or colorless color-forming ciye 
intermediate in emulsified into about 50 parts by v/eight of a 
molten ICOfS solids film-former composition. The emulsion is 
produced in a high-speed agitator as in the above procedure. 

I,'hen the particles of color-forming marking fluid are of satisfac¬ 
tory particle-sice, the resuiting-emulsion is hot sprayed into a 
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chilled chamber and the resulting solidified free-flowing 
powder oi discrete microscopic capsules is collected. 

A third process for producin,: the microscopic capsules 
in accordance with the Invention employs olastisol or organo- 
sol sphere formation. The general procedure Is as follows: 

Up to about SO parts by weight of a non-voiatlle liquid con¬ 
taining up to about 255S by weight of pigment or colored or 
colorless color-forming dye intermediate is emulsified into 
jjO parts by weight of a dispersion of a polymeric material 
in a plasticiser. The dispersion employed may contain up to 
about 30 J 5 of a volatile diluent. The emulsion is produced 
by a high-speed agitator, as in the foregoing procedures, and 
Is sprayed into a hot air chamber or spray drier where the 
individual particles produced are heated to a temperature 
such that the resin-plasticizer, film-forming combination 
mutually dissolves and cures to provide a rigid shell around 
the marking fluid particles. This resuxting powder is then 
collected. 

The shell 11 of the microscopic capsules of the 
Invention is produced from a film-former which nay be organic 
or inorganic ir. nature, capable of providing interactive forces 
such as are capable of producinj a network in the form of a 
continuous dry :lxm or shell. The fiim-fomer must be sub¬ 
stantially insoluble in the marking fluid employed, and when 
the shell is produced it must not permit permeation of the 
marking fluid. Tne shell formed may be hard and brittle or, 
if desired, made so».t and -ieribie by the incorporation of a 
plasticizer. The film-forming materials nay be either of the 












: ! 

•_rS?></*an_w 


\ . 


8 1043 


* * /*f 

/h^vu. - v a y * 


7 y^*'-r> f' -*6 £.>**<■ ?.* x. - £f^ 


•— y ^**/ / ^ •— V. »•,/*- • — >f-^< <y ^ 

water-soluble type or th^organlc^ solver t-solublej type. 

Among the film-formers which may be employed to produce the 
shell of the capsules are the following: acrylate and meth¬ 
acrylate resins, such a3 polymethylmethacrylate and poly- 
acrylic acid; alkyd resins, such as those produced from esters 
of ethylene glycol and terephthalic acid; animal glues; casein; 
cellulose derivatives, such as hydroethyl cellulose, carboxy- 
methyl cellulose, methyl cellulose, cellulose acetate, cellu¬ 
lose acetate butyrate and nitrocellulose; a coumarone-indene 
resin; furan resins, such as those of furfuraldehyde and 
acetophenone; petroleum hydrocarbon polymer resins, 3 uch as 
the "Piccopale" resins; isobutylene resins, such as polyiso¬ 
butylene; Isocyanate resins, such as polymers of polyesters 


and tolylene diisocyanate; melamine resins, such as melamine- 


formaldehyde; phenolic resins, such as phenol-formaldehyde 
resins, etc.; polyamide resins, such a3 alkoxy substituted 
nylon; rubbers, both natural and synthetic, GR-S, etc.; 
shellac; styrene re3ins, such as polystyrene, 3tyrene-divinyl- 
benzene and styrene-ciivinyl 3ulfide; torpene reains, such 
as polyterpene; urea rc3in3, such as urea-formaldehyde rcsln3 
and urea-acetaldehyde resins; vinyl resins, such as polyvinyl 
chloride and polyvinyl acetate; vinylidene resins, such as 
vlnylidine chloride — vinyl chloride ("Saran"); natural and 
synthetic waxes, such as paraffin and candelia s wax; and zein. 


Additionally, inorganic film-formers, such as 3odium silicate. 


may be employed, although this film-former Is less desirable 


because it is.more difficult to emulsify. 
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The marking fluid may comprise any liquid, whether 
orcanic or inorganic which win provide a suspending or 
dissolving medium for the pigment, or colored or colorless 
color-forming dye intermediates. Desirably, the fluid medium 
within the capsule shell shall have a low volatility, i.e., 
wherein less than about 10* of the liquid evaporates through 
the shell wall over a period of several years of normal 
storage. Fluids having vapor pressure of less than 0.01 mm 
of mercury at 25° C. are particularly satisfactory in this 
respect. Additionally, the fluid 3hall desirably have a low 
freezing point, i.e., a freezing point x>f less than 0° F., 
preferably as low as -30° F. Also, the fluid shall desirably 
have a high ooiling point which will provide reduced volatil¬ 
ity at temperatures of use. Fluids having boiling points 
in excess of 100° C. are usually suitable in this respect. 

An additional important property of the fluid is that it have 
a flash point above the temperature of proposed use. Fluids 
having a flash point above J.00° C. are generally satisfactory. 
As those skilled jin the art will appreciate, the product will 
be more useful, permanent and safe with liquids having higher 
boiling points and flash points and lower volatility and 
freezing points. Of course, the fluid must not dissolve the 
film-former or shell of the capsules. Among the'satisfactory 
fluids which may be employed are those listed below in 
Table 1: 
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Corxounc 

100 £oc. .T.inorcl oil 


Table l 


j V.P., 
W.Hci 
at 


i 1 ,> v ' v* »• 

' oj r.t • 


• polyethylene glycol)' j 

(nol. v;t. 4C0) •). i 

• « 

10 . dicthyienc glycol 

a ! dlpropyler.c glycol 


<0.C1 

C.01 


dlbutyl phthalatc 

I 

2? '• cottonseed oil 


!| rape seed o' 


' 3./£ 


T'“ 


Hoillnr; i 
Point-* • 

° 0. at Plash 
7 c 0 rr-n. Point; 

i.'rv !° v 


' V: 

thiodiethylcne glycol j 

<o.c: 

-10.0 

''' 

/ . ‘ 

pcntanedlol -1,5 

< 0.01 

-15.6 . 

rnoaoc r.iy ] nap i it1 e no 

0.01 

- - 

ID 

ditutyl maleato 

<0.ci 

-65 * 


di (2*-ot!r/l iievyl) 
maloate. 

i 

^ 0 . 01 

-00 i 


ethoxytriglycol 

< 0.01 

-18.7 ; 


dioctyl rhti.slate 

i 

| 

• z * 

*7 • * 

(20( °C.) 

-4o 

20 

» 

chlorinated biphenyl } 
(Aroclor 1248 Ponc.-nto) j 

.. _ 

> -7 

1 

methyl phthalyl-4 

ethyl glycollato5 . ) '"S. 

*" \ 

8* 

c 

b 
* » -» 

< -35 


4-8 -- 1435 

-8.0 245.8 \ 2QO 

; 031.8 * 28c 

-ic.0 ! 2G2.0 J320 

- 15.6 j 242.5 ; 2C5 

* > 279 ; 253 

-65 •' 280.6 i 2 S 5 

-00 ; 2C9 ( 

(10 mn.71365 


255.8 /273 

231 ! 

(5 inn.): 425 

j 

i 

340 j 379 


189 I 
(5 mm./ 374 

. 1 

340 •; 338 


.' 582 
* 530 


L 


■ -V-:- 
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As Wj. 11 oo appreciated, the free-flowing powders in 
accordance with this InventJon permit extreme flexibility in 
the choice of film forme s and nar!:J.nj fluids. 

The mar. ting jJu.d may ejnt.aln a colored pigment or 
dye or it may contain a co.oi'Iuse cojor-i'ornlnj dye inter¬ 
mediate which w' 1 j. i react with a coreactant v/hen brought into 
contact with It to produce a coJored iinish. The line of 
demarcation between pigments and dyer. Is often difficult to 
delineate, ns used herein, a pigment is considered to be a 
colored or color-forming substance which is insoluble in the 
i iuid oi tr.e marking fluid. Examples of pigments which may 
he empioicd are: carbon bi.ac.is, ii’on blues, phthalocyanines, 
cadmium :“eds, uitrainar^ne blues, piiospho- and molybdo- 
tun ,stic acid taxed coiors. A dye or dye former ic herein 
considered to oe a coj.orod or color-forming compound soluble 
in the fluid of ohe nar'.tJn;; fluid. Among the dyes ar.d dye 
formers which, may ce employed are: tripncnylmethane, e.g., 
malachite "men ana crystal vioier., aze dyes, diazoniun salts, 
indlgoid dyes, pnthaiocyanine dyes, antnracuinone dyes, 
acridine dyes, azine dyes, oxazine dyes, thiazine dye 3 and 
thioindigoid dyes. 

One type of colorless color-forming dye system which 
may be advantageously used In the products of the invention 
is that described in British patent No. 7b7,13c. In accord¬ 
ance with that patent a colorless co.or-forming dye inter¬ 
mediate, such as an ether of a triphcr.yimethane dye foi’mer 
is maintained in an alkaline condition oy neutralizing the 
dye former with an alkaline substance, in which form the 
dye former is colorless, ar.d then producing a color by 
bringing the alkaline colorless dyestuff into contact with 
an excess of an acid which converts file dye former into a 
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colored product. Amcn^ tne color-ess etl.prs of trlphenyl- 

methane dyestuffs which may be employed a|re the butyl ethers 

of methyl violet 2b, methyl violet 10B, magenta, malacnite 

yreen A. In accordance with one embodiment of the present 

I 

invention tne tuarkln.i fluid of the microscopic capsules may 
contain the colorless color-foxiivlnj dye intermediate alon* 
with a small amount of an alkaline substance such as sodium 
carbonate, potassium hydroxide, etc. These capsules are 
applied to one surface of sheets of paper. On the opposite 
side of some sheets of paper is placed sufficient acid which 
when brought into contact with marking fluid containing the 
colorless color-form!n; dye intermediate will neutralise 
the dye intermediate thereby producing a color. Amons the 
acids which may be employed to coat the opposite surface of 
the 3heet3 are tannic acid, gallic acid and stearic acid. 
Also one may employ an acidic clay such as attapui^ite clay. 
A3 will be apparent to those skilled in the art from the 
teachings of this disclosure, it is possible to incorporate 
the acid into the marking fluid of the discrete capsules and 
to place the colorless color-forming dye intermediate on tne 
opposite sides of the sheets of paner. In either instance 
when pressure Is exerted through two or more sheets in a 
manifold, rupture of the capcmcs v/Ill produce intermixing o 
the reactir.3 chemicals to produce a color or copy at the 
sites where pressure is applied. 

A coat ins of capsules and binder weighing 1 to C lb 
and preferably 2 lor,., per 500 sheets of 20" x 30' paper ir. 
which 30 to 55 'j of tne we’ -,nt of the costing consists of 
capsules has been found to be satisfactory. 
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‘ -- r '. ovtnnt a-.vantages of the froo-flo’./inr- 

capsule powders of the invention Ir. the extreme flexibility 

cir.d ver3£til? f' ? n the 

,K- • ** ..t.icn tnny ray uc spoiled 

to ’-.'Ob material, aurh as paper, to rrov^o a pressure senei- 
tlvc copying material having a coating of the rupturable 
capsules accord inn to the Invention which remits copying, 
’.hat is also important is that the free-flowing capsule 

' powders re."- >- tr - „ . 

. .. 1 ’ i.aee cr a sheet of pape~* b Tr 

rears of a binder r-ri --U ^_ 

• ..n_ .. o-. cos aanesicn of the 

capsules to the * erer sur-’e-r. "V-’h v-m*-.-. .. 

- ^ —i O. 3. ClxxGPPllt 


*** ^ t* ■■ • v» -f *■* 1 ►- / • r* /•» _ . . _ 

..n. ... . ie.’3!’.c t ,r ::e <. 


-r.c-j f'.'crn that* of th* 


3se j ls of the capsules. Also, binder coatings of various - 
tSio:tn.333 *r e: =«r.le*c«, jawitunc yrecia* control over 

4 - U t I.. . . 

u..ci.,!h t : vl c._ ■ pn^t i n" n*-» — 

- n L o.t i• • . ui 0 c 9 cnee thn 

- •.. —* *- Cl - l ' r =■■- on -•c.-icsAve to hold the 

capsules to the pea- •. Cnlv r -.r,n* --* 


cn_r a sr.-all thin layer of binder is 


n_cde:- rat.i-.r an r ihie!: datin'- tv- 

~ *L w.«w v.uo^Uiuo • 

Hcth acvecu:: b v'.-.r*. 

"' <n • l - c • -may oe employ**:!. 

^ n .e non-*.cueown b J> *' r —•* *.. , . 

17 - '• '•••-• -» **. -o not nocos3ary 

to or r clo r r '". 'rriv' —i- . „ «... . ,. 

* ' * ^ Ui.- ee' . :’C 7 1 f.1 ai 


economies as •■: 


• Je - 3 .-t’ev Idir.g additional 

‘ ,u - " * or ' . *’ f> -ins of the ear- 


^ If ^ i‘.'*wa , nr * t n 

’ . ; -- ^nc? 1 * ^t-i lot’, r. 


rice, is that it may be -r.rsl 


•rrsed in a 


"• povrisrs of the Inver.- 


c/Ov. he t rue It ’..'a;: binder c a 


rsc oi erintir.' 


-ti'. '/ch'.o i'.e. th* r.l :rc vnn' - i-r-->1-. . •_ . ... , 

-c-_. ... r? ■ be aasperood 

. H thO’* -a « N*. i : ^ — .._. 

.. ' •' M ‘ " n - -• • ■/• ’*.;. printed on r. page:* 

^ a.a the sr— v ■ n- n - .-' • -ci. ; . 

- - n- -•-•rting ij dcr»e. 

ONLY COPY AVAILABLE 










ONU v,ur 


I r* * • •• 
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Th~“ “ sctisfsctovr s*nsc it provides an excollsal 

• ° f 3: '°" 'TPUcatien whcrai, 7 proscribed arsss on the 

• backs or fronts of t‘--> «--• 

r ^ ^ u> 1 v*. v Do O l i,Q T* jtj*' ’" ^ A ^_ ,1 . j 4 .i 

* '•*’ lu *~•' u ~ ^o.aCu »*._l oO 

' capsules. This is one of the particular advantages of the 

present .Invention si- , a-> <-. __,, 

-t . wi. 4 d_tcr.ti 0 n of a transfer 

film or coatinr o n _ . 

.. - --.J-Uieo ,.o only Jinsc areas of the paper 

where it is desired. 

ij 

In ord<?? tha - «e fresent Invention ray be better 

understood, the follow:nr e-arniss of products prepared 

accordinn to the Invent'or -r- -•••*„ v , 

Ul ’ * -• -n .o’ iur;:osco of illir*- 

tration. .■.ithouvh the m—'-- • ,.„ . 

- ^ - u -• - - o. . _ i.r.-ic rr.crs, markinr flv*r's 

coloring and cclor-fo-rJn. 

“•~ n ~ •“• --- a -" n.i o'.nc.era is so Great, 

•-ano the number of ccr. bins lions of „ 

r.al:inc the ca-sules end , . 

. . - wn " ...re... containing the 

capsules over :n a 1 -^" 

- t,u * cc£ -• vr '-» tliosa skilled in the 


art Vi ill hi: sole tc 


, 1 . . .. L. • ,. 

* ' : .-nvsntion from reef- 


• Inc the cncrrios v;h ■ 

,: - — —i.w.. i u*e . 2 -a rat 4 


on of the 


, products of the invention. 


in terms of 


- or': .or... of componentr- are pir sr. 
’’ales •. other:;.' so spec j fled. 


• —.•- * ’ c-*bnc tr.c preparation of nlsrosccni 

capsules rrearrs"' o' r . „ - . 

' r “> -h er.u.sicn of nihsrai o*.i 

in aqueous hvdrcnvothvlceliulose. 

about I'j parts of ICO sec'-rd -dn • — - ,.«- , • 

4.? parts of ilo-ul A (Ccdfrsy Caret, carfcoa blacl: 

(hi.th volatile content—lo? c'.l -h eor; ‘ isn -330 Anrstro::. 
ncae diaroter) v.as cmt.lsif'od into ' . rr ts cf a ;r- > c . voc , r 








11 
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•i solution cf hybi-oryethyLc^liulosc (having r viscosity of 


2-0-35C Or.nvipci"s at 20° C. when 1 r. ‘.he form of a 5f» anueou: 
V . 

; solution). ImulsIficrt:'on was accomplished by agitating the 


lOfi acueoue solution of tV'drojivetiv'] cellulose by itself in a 
> Waring blender and then pouring in the oil solution slowly 
. while nr-tation was routlnuod. A fine particle also (one r.ic 
stable emulsion , .;r.c thus produced. The resulting emulsion we 
. injected vl<~. a fine air feed nossie into a heated spray dryin 


son) 


‘‘ chamber of a temperature of between about 223 - 2 b 5 ° ?. and the 

fJ 

dried product col looted. On. elimination, microscopic capsule: 


ranging from 1 to 10 microns were observed. The capsules 
aiiuded olr.ei: oil when sib jested to ordinary writing pressure. 



aqueous go-atin. / 

About 71 parts of ICC second mineral oil containing 
about 5f' by weight of cufont OlL'plue A dye was emulsified 


into 725 parts of a hot 20=" aqueous gelatin solution having 

„ , v ->/ 


a temperature of oC. yQ y) pro; me from high gel strength 

L 


(ZOO gram, strength) Vi sc on,}';: gelatin employing the same 


emulsification procedure/described in Example I. Upon 

/ 

spray drying the resulting emulsion in accordance with the 

/ 

process of Example 1/ a free-flowing powder was obtained of 


capsules having particle circs from. 1 to 70 microns in 
diameter. /4 


- 21 - 
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'.i-hcn the capsules v/sre subjected to pressure they 
exuded co_cr_cis nnr’xlng fluid which. produced a strong color 
v/hsn absorbed on a paper iftprernated with a surface of 
' ; attapulgitc da:' or a paper surface coated with tannic acid. 

—_ -J\ i . \ 

,J~ E::ar.-.p?. o V^T •/' 

7t 

- his a.car.-pic describes the preparation of microscopic 
capsules containing carbon bine!:. 

.Voout ISO parts cf ? 10.'' Arochlor 104C (a chlorinated 
dipaarr/1 hav.-ng a Sa*"bCiiit v sr.osity of 3^-37 seconds at 
-10 -•.) and S'0 -00 second nine re 1 oil mixture containing 

21.: Porta of carbon blac!: was cculs.flvJ into -5 parts of an 
aeueous solution of water solubJ s' urea.-formaldehyde resin 
(Ufomits •! 10-o7.d solids)'and 1.5 parts of extra low viscosity 
(;t 23 c/entipeis'-'s n a 0; aqueous solution at; 25° C.) carboxy- 
1- methylcellulose :.n !•;. parts of water. ?he emulsion vms pio- 
duced in accordance with the procedure of Example I ar.d 
diluted with cCG parts of water, and -while continuing the 
rapid agitation, sufficient consentratad hydrochloric acid was 
added to produce condensation and precipitation of the urea 
1C formaldehyde rosin. The resulting mixture was agitated for 

another five minutes, filtered, and the filter calcc washed with 
water and ace tons a no then agitated with toluene to remove airy 
free oily liquid. r :\i- mixture was again filtered and the fil¬ 
ter ca’xe air .ried and then subjected to further drying at 
103° 0. Under microscopic ox.ar.il. net ion the resulting dry, 
five-flowing powder was four/ so consist of agglomomtcc 
microscopic or-suios .panging in diem.-icr f.-om. between about 


r 
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iu 


1"; 


2C , 


Tne capsuj exuded the blue orlored i*2*. 1 1*1 when subjected to 
, pressure to gx’/c a •> 1 eo r v. a!: o.i ■> receptive surface. 

/i ; 

.1 candle VITJ* 

0~m 

, This example da scribe ? the .reparation of capsules 

containing a -odorless colcr-forminf. uye . intermediate. 

About !>G parts of 1'JO second mineral oil containing 
. about 2 ..art:; of tie butyl ether of malachite preen A 
(Color Index .Jo. '-t?) in the alkaline condition was emulsifie;. 
■ into a solution of i'C parts of /oln and 1 part of sodium 
hydroxide J.n ?C0 parts of methanol. The emulsification was 
accomplished in accordance with the procedure of example I. 

. .ne result .np er.vuxicn was g ray dried by ;Ionizing the 
emulsion into tr.c air to provide micro-capsules ranging in 
sisc from about 1 to sO microns. Whan the resulting capsules 
vrere coated to a sr.eot of paper and the sheet of paper placed 
in contact v: tk the surface cf an adjacent sheet which was 
coated with tannic acid, and pressure applied to the sheets 
in w.ae iorn oi pencil writing, ? strongly colored mark was 
procuced on the surface of the sheet containing the tannic acl 

fitiz ' ,*i 


-■v-:ar.r-lc 


KJ 


2o 


^.^r-TfscopIc capsules {.reduced in accordance with 
j Exarplo-^-P* to the extent of 1C parts of free-flowing capsule 
powder was placed *ntc '0 parts of a 5 ‘ solution of du?ont 
ii isobutyl methacrylate in b; name. The resulting disrercion 
was applied to the backs of sheets of bond paper with a 
doctor blade and. than subserviently a' • .'Vad. The fronts of 
there snccto of pc per haJ r een ensltj .’.d ;'.th attapulgito cl; 
• VJhan a man? fold of sheets ware rt-c! . d me above* the other, 

:• with the ccpsui. reared, surfaces adjacent io the clay 
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; =cn3ltl=ed surfaces and writing pressure , m „«. 

* y.tsoiire applied, a copy was 

, produced on the fronts 3cns'-i-ed *. ■ 

. •*«.ns_„i 4 .ed Wa.tr. clay at the sites 

. where pressure was applied. 

i fT 

■ Example X " ^ ' *. • 

^Microscopic capsules produced In accordance with 
Exanple^VIlr were placed In a flexographic vehicle (Benslnr 
Bros. and Dceney D- 53 S) (a water soluble protein dissolved U 
water) to the extent of 30 parts by weight of capsules and 
70 parts of flexographic vehicle, to provide a printable Ink 
which was applied to portions of a surface of sheets of paper 
by mean, of a dravure roil which printed the desired portion 
of the surface of the sheets oi paper with the capsule 
coatin’. The ooatln.- dried on the paper promptly. When the 
resulting; coated sheets were assembled with the coated 
portions I'aclni adjacent sheets activated with attapul 6 lte 

clay and wrltlnj pressure applied against the treated surface, 
a stronrj colored marl: was produced. , 

Example X I - " ' v' *' 

About 30 pa;-to of capsules produced In accordance 
v;ith Example I were mixed with 70 parts or a mixture of 
° PartS 01 ' cellul °se acetate and cH parts of acetone. 

The leoU.Ln'j mixture was applied to one surface of sheets 
of paper by means of a doctor blade. The sheets were 
permitted to dry in the air. The surface of the sheets of 

paper coated with the capsules provided an excellent means 
of copyinj. 

r S' 2 ' 

Example^iT— 

About Uo parts of parti fin wax havm- a meltin' 
point of 135%’. and 20 parts of FT-200 petroleum wax 
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10 



?3 


(FischcrS'T-'opacii-i) wore mcited together at i 20 °C. Into the 
resulting :r.o 1 ;ci. mixture v.ero added about -j parts of Alpex 
resin (a cyciiscd rubber resin) and -20 parts of Schenectady 

f 

ST -5113 ream and the resulting clear melt reheated to 120°C. 
and maintained at this temperature. About 125 parts of a 
solution oi 5 pax-ta of puenyi icuco aurnmlne in 120 pai'ts of 
butyl benzyl phthalate and 0.5 part^ of dimethylethanoiamine, 
heated to 1 P 0 °C. was added with rapid agitation to the fore- 
G°l n .T ne_t in a faring olend^r. The emulsion so- formed was 
sprayed via a hot air suream (lpO°C. temperature) inlet into 
a chilled atmosphere and the resultin'*, spherical particles 
coi^ecued ranged ,*> sloe from i to 1.0 macrons. When subjected 
to writ ins pressures, tner.e spheres ruptured and exuded the 
■marhin,; fluid wnlch gave a strong blue coloration both on a 
paper nhcet coated with Attapu. jite clay and on a paper 

sheet coated with citric acid. _ 

// • ** 

Exaiunxe XIII - 

An emulsion war. prepared oy homogenizing 100 parts 
of a 50-50 mixture of polyethylene glycol 400 and ethoxy- 
tri-lycol containing. 7 parts of Spirit Hectograph Black A 
(a blacK pigment)(Genera* Dyestuff Co.)into a molten mixture 

1 

of 50 parts of paraffin va:: and 4 5 carte of Piccopale 100 

1 

(a petroleum hydrocarbon rosin). The resulting emulsion was 
sprayed into a criliied atmosphere and the solidified 
particles containing the colored f.uid collected and stored. 
The spheres possessed a particle size of from 1 to 60 
microns. 
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Exa mple--:a v"~ 

Aoout 5'-' parts of Gocm 12_ resin (polyvinyl 
chloride resir.) v:as dispersed in gO parts or dloctylphthalate 
as a plasticiser. Into this mixture was emulsified 50 parts 
of polyctnylcne r.lycol (mol. v/t. 400) containing 5 parts of 
carbon black. The resulting emulsion was sprayed into an 
air chamber at >\ .emperature oi' 3i>C“f. in order to fuse the 
resin arid plasticizer about the fluid colored particles to 
form capsules containing marking fluid. 

Example XV — ' ; f k 

parts of capsules produced according to 
Example^VlII- were dispersed Jn 120 parts of a solution of 
20 parts A.pc;: resin (a cycxised rubber resin) in 100 paints 
oi iroluoli (a petroleum solvent prepared by straight-run 
overhead distillation) (Andorson-Prichard Oil Corp.) The 
resulting dispersion was reverse roll coated on to paper and 
the coating dried over rollers at 3o°C. The coated paper 
^ave a strong coloration when placed into contact with 
another paper coated with citric acid and both sheets sub¬ 
jected to ordinary writing pressures. , 

-t' ^ \ l . {,* 

Exam ple -XVI - r '■ c '' 

About 50 parts of capsules prepared according to 
Example I were dispersed in 50 parts of Geon 121 re 3 in and 
50 par„s 01 dloctylphthalate to provide a paste. The 
resulting paste was printed on to paper and the coating cured 
by passing the coated paper over rollers at 550°F. An 
excellent copy snect was produced. 

'«i* 1 oc apparent from two foregoing examples 
various components o± iilm-,orners, plasticizers, narking 
fluids, dyes, pigments and binders may be. employed. Listed 
below in Table 2 are some of the components which may be 

employed. 
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SB 


Filn Forming 
Kcsin or Polymer 


J 


/ 


\\ \ ! 

* j ' / 


i 

fU 

VO 

I 


.V 


A 


V 


Cellulose 

acetate 


"Jnesm 

Solvent 


PI ast .1 clser 


or 

Dispersion 

Medium 


dltutyl- 


acetone 


! phthalate 


Ilyiroxyetiiyl- 

cellulose 


poli ethylene water.. 


! glycol 400 


Zeln 


none 


water 
methanol 
alkali„ 


•Ge-l^tin - ——rglyoerol.— water—- 


Styrcr.e- 

bueadlene 

copolymer 


none 


water 


Melamine- 
formaldehyde > 


■ none 

i 




— water. 


i 


Polyvinyl¬ 

chloride 


dioctyl 

adipate 


none 


J 


J 




__ Tabic 

Fluid For 
Dye or 
Pigment 

mineral 

oil 


rapeseed 

oil 

mineral 

oil 


methyl- - — 

-phthtrlyl- 

ethyl gly— 
eolate— 

chlorinated 

biphenyl* 


amyl 

biphenyl ‘ 


poly¬ 
ethylene 
glycol 400 , 





i f * ' • ~ * f 

• *v 

; - — 

| Dye 
or 

! Pigment 

Binder 

Binder 

Solvent 

or 

Dispersion 

Medium 

1 

: oil solu¬ 
ble blue A 
(duPont), 

carboxymethyl- 
cellulose c 

i a.. 

water » 

carbon 
black -- 

nitro¬ 

cellulose 

methanol . 

. butyl 
ether of 
crystal 
violets 

casein 

water t 



-methyl---hot-melt wa.-o—none — 

-violet_ 


’malachite 

green 

lactone* 

' phthalo- 

■ cyanine 

■ blue 
pigment* 

« 

‘ crystal 
violet 
carbinol * 


polyvinyl¬ 
chloride 
plastisol, 

1 

methyl-^ 
methacrylate• 


nitro¬ 

cellulose 


none * 


toluene , 

t 

i 

i 

i 

methanol 
jtoluene 0 
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( Table 2 (contid^ ) 


Pilni 'PormlnG^^ 
Resin or Polymer 


Polyvinyl 

acetate 


Polyvinyl¬ 

pyrrolidone 


Resin 

Solvent -*' 

or s'* •} Fluid--For 

Dispersion j Dye'or 


Plasticizer i Medium Figment 


( none 


i none 


I water 


,w_ v/ater 


| Dye ' 
! op* 
Pigment 


.Binder 




Binder v ,-' 
Solvent 
- or ,**' 
Dispersion 
Medium 

none , 


cottonseed ‘ ultra- - "litho” none , 

cil marine . varnish 

blue- 

• • 

amyl- - "Hectograph hot melt none 

naphthalene V/hite A" resin 

duPor.t • 




v. .*»•- t 

i b * *-V 


Fetroleum resin - 
"Picccpale" 
(Penna. Indus. 
Chemical Co.)- 

Cycllsod 
rubber 


paraffin 

wax 

mineral oil- 

mineral -5 
ail— 


thlo- methyl 
diethylene violet 
glycol 


starch 


v/ater 


Polyterpene paraffin 

resin • ] wax -' 

"Piccolyte" j 

(Penna. Indus. — mineral oil 

Chemical Co.) .*■*' • \ 

(' T ^s . ~{[P 


— "Troluoil" • polyethylene "Cadmium cellulose acetone 

; (Anderson- glycol 400' Red Lltho- acetate 

Prichard : pone Dup" 

Oil Corp.), • * Glidden* 

-• none -• • , glycerol - - 1 pigment • gelatin_. water • 

! r i 


. 

— -- • ■ | - r . v—*.. I—• — l * 

* . . / • if'. V. 

* f _y • i y "* • ■ 
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P 


It i 1 .. . -recitiX'd t a', 'Jf ujrr-. tir.r. one copy 

! 

is wanted it ’.s to coat r/v -o' -z of the inven- 

! 

tion on r.t 1* ast .. .crtion cf on- aide of meets of paper 
and, if ncc:..::;~ r , r. r>n«'t*v' •ortinr or. th.: other aide, no 
that by niacin;- .. ;■ i? ? of such shrewa on.. upon the other and 
pressing upon them. wit*: a pond 1 or sub'ortine them to the 
biev: cf a ty:ewritor leer, a suitable number of copies can be 
obtained dopencirr ’iron the amount of pronau.ro applied and 
the thiehness of the paper. 

The term and c::. roan 4 om which have been employed 
are used an term of noser-* r t 'cr. and not cf limitation, and 
it in not intend:-", *n t: e uuc cf such to ran and expressions 
to exclude? env -ifu*vrler.ta of the features shown and cescrib 
or portions thereof, but • t Is rocomnised that various 
modification: ere possible within the scope-: of the invention 
claimed. 


^...W («»»».I A*-, IT 
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CLAXMZD 13: 


Ci efi-F].ov/j.ng powder comprising microscopic 
aiccrcte c?.^ulo3 comprising a rupturablc shell containing 
therein a narking fluid capable of being liberated when the 
snells cf said excrete capsules are ruptured upc;; being 
subjected to external pressure. 


\ 


2. A substantially dr?/ free-flowing powder comprising 
microscopic discrete capsules comprising a rupturable shell 


containing there 

in 

a marking .fluid c 

when the shells 

of 

\ 

said discrete cs.. 

\ 

being subjected 

to 

-. k UL. .*cii y.toe LI- vf 


particle sine c.’ from between about 'p.l and 70 micron: 
diameter. 


•...•'A 


\ 


3. A substantially dry free-flowing gov/dor comprising 
microscopic discrete capsules comprising a rupturable shell 

S, 

containing therein a colored fluid ca*•/olu of\>e 4 nr i^b-o^ 

"’■' n thc v,z snio discrete capsules are ruptured upon 

being subjected tc or.tarnri pressure. V 


\, 


!jv *• sv.bojar.tia ly free-Arsing powder as defined 
by Claim /wherein the colored fluid *Cntains carbon bled:. 
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\ 

V, 

5. A substantially dry free-flowing pov.'der comprising 

•• i x 

microscopic discrete capsules cosnrlcin r r. rupturable shell 

I i "* 

^containing therein a marking fluid capable oi' belt ),3 liberated 

when the shells oi said discrete capsules are ruptured upon 

* \ 

being subjected to external pressure, said marking fluid 
comprising a colorless material forming-a color when brought 
.into contact with another substance. 


u. A substantially d\y free-flowing powder as 

j defined by Claim l 3‘ wherein the colorless material is a 
u*'' > y~» 

colorless dyc-l'ormer capaoie of pl^clucing a color v;hen in the 


presence of an acidic substance. 


/ A, substantially dry free-flowing powder as 

// 3 ^ -1—7 

defined by Claim 2 wherein the capsules have a particle size 
of between about 1 and 20 microns diameter. 

/ 31 .&• A substantially dry free-flowing pov.’der as 
//O'. “_- 

/* defined by piala 2 wherein the capsules have a particle size 

of between about 1 .and 3 microns diameter. /? f, , 

. . - • ■ ■ — 111 !. 

9. A substantially dry fre^-flowing powder as 

g;^ [defined by Claim ^ wherein the shell ti>Ackness of the 

capsules constitutes about ore-tench ta one-third of the 

; 'capsule diameter. 


</ :• 

/ 





: 


• '! 

t •' ' 

•Ik 

• I • 

•4 ••• 

J• 


or _ 

"C. i- — 





n 

■ 

l 

i 

i 

i 

i 

i 

i 

i 

i 

p 

■ 

p 


r - 

.1 
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10. X A process of producing a frec-f 1 owing powder 
! corcrising microscopic discrete cap.'V’lw.-s comprising a 
; rupturablc obeli containing therein ?. marline fluid capable 
cf being liberated 'when the shells of said discrete capsules 
are ruptured upon being subjected to external pressure, 

;i which process corprises producing a dispersion of the narking 
"fluid in a film-fonrer in which the. latter forms the dis- 
continuous phene and is substantial 1" insoluble in the narkin' 
fluid, and then drying said dispersion to produce said 
, micros conic discrete capsules in the form of "a. free-.flowing 


\ 




a A omens 3 defined by^Olaim .10, v:r.erein the 


jf y drying is accomplished by sprr.y j-dry.,ne. 




- - 2 , r «occsr. defined byNciaf m^lC, wherein the 

;>; «»OTloo.l. i-wxJue-fi wJth-s. hot-c*Jen me-(»»MnWI 

v hr; 

✓ v* * . 

' , f-! mi ri pr 


/ /iK'ir.m-»«ooEyllrfw* byehlllin n-thr c^sparTiy_ 

^ ^ A process as defined by ,Clair wherein th. 

V results ces-anlea which cr. rrcSuc^. have iUvzUr of 
between about C.i ar.o 70 microns. 


ne 


'i h/ 


rp 
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/ 


• Jl record copying sheet having on at least a 

portion of one side thereof a coating of a free-flowing 
powder of microscopic discrete capsules comprising a 
. rupturr.blc shell containing therein a marking fluid capable 
j, of being liberated when the shells cf said discrete capsules 
are ruptured upon belnc subjected to an enter rial printing ‘ 


/CV3 

> nr* 


<ii> or marking pressure, 


7 




A record cop. ing 


h; vine on at least a 


portion of one 
c. it- nil 1 c 3 ;;or * .?;. j *.nr** 




*. 12 t-jci co?;.n~ oi* microscopic discrete 


ru.pturr.Llc shell containing 'therein a 

< 

'.marking fluid capriole of being liberated when the shells of 
•'bald discrete capsules r»c ruptured upon belnc subjected to 

;> e::terra! pressure, said capsules bo n? held to said sheet , 

/ ■ 

-\ roy a binoer which is of a different substance from that 

, • forming tho ruptwrrblc shell of said capsules* _ 

^ * — V / • 




c-7 


Icrf I a per having coated on at least a portion cf 

’ a surfa.cs thereof microscopic die arete capsules comprising a 

! ruptureble shell cents .'.nine 'therein a r srkir.g fluid capable 

i! of being libera tea' v:hen the shell:; of said clsci-etc capsules 

r 

! : are ruptured upon being subjected to ante mol pressure, 

3dd capsules being held to said cheat br a binder which is 

n 

;» cf o different substance from that fcn.iing the ruptumble 

i 

JN; shell of said crnaulcs. 

Z ' '#*11 

* /• .. / 


?J 









U «£T. facer s.3 defined by Jisim in -..herein the 
margins fluid comprises a colored transfer substance. 

X * ~ 

'X*J- l8t Piper 2-3 defined. by Clair.: In -..-herein the marking 
fluid comprises a colorless material forming a coi or when 
brought into contact v:.' t.h another substance. 

iG'.-or ns defimd by 'Clairs 1-f' •..•herein the narking 
fluid comprises 2 colorless dye-fcrac" capable of producing 
a color when in the presence of r.\ a oldie substance. 

i'/ 30a r-a ; .cr cc defined by I'it iir. i.n '.-.'herein the capsule 

a diar.e'er of be tv.yen about i.1 end VO microns. - 


21. Trie novel i icduetr. end yrocc ir-ea, as described 

» 

n the fn”3rcti’.r 'specifieaticn, including the various feature 
volty therein set forth, taker, cither singly and/or in 
nation. - ‘ — -- 




\Fm' 













I 




1 

I 

p 

II 

*> 

I 

I 

I 

-A 

I 

f 

I 


Oath, Power of Attorney, and Petition 


Being duly sworn, I, LOmHAII t-C«\IJLAY. 

depose and say that I am a citizen of Great Ui.*it£lln .... > residing at 

Niagara I’a:.xu, Nia .a.-a County, How York 

. ....; that l have 

read the foregoing specification and claims and 1 verily believe I am the original, first, and sole inventor 
of the invention or discovers in ... 

..NOVEL MAnKIHO PRODUCTS AND PROCESS 

described and claimed therein; that l do not know and do not believe that this invention was ever 
known or u-ed before mv invention or di-covers thereof, or patented or described in any printed publi¬ 
cation in any country before my ins'ention or docovcry thereof, or more than one year prior to this 
application, or in public use or on sale in the United States for more than one year prior to this appli¬ 
cation; that this invention or discovery has not been patented in anv country foreign to the United 
States on an application tiled by me or my legal representatives or assigns more than twelve months 
before this application; and that no application for patent on this invention or discovery has been filed 
by me or my representatives or assigns, or svith no knowledge or consent, in any country foreign to the 
United States. 

And 1 hereby appoint . , 20 Exchange PI., New York 5. N. Y.. 

Registration No. * , mv attorney or agent svuh full power of substitution and revocation, to 

prosecute this application and to transact all business in tire Talent Office connected therewith. 

Wherefore I pray that Letters Talent be granted to me for the invention or discovery described 
and claimed in the foregoing specification and claim?, and 1 hereby subscribe my name to the foregoing 
specification and claims, oath, power of attorney, and this petition, this 

o3 •'*'.das of A, ’- UaL . 
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i 

i 

i 

f 

i 

■ 




inventor 

! u m name 


MuklL* Imrlil 


s 1U3V C.ovofnnd Avenue, 

( Niagara 1’ai.lBj Hew York, 

:i~ 



Last Na 


Post Office Address 


Su« of. WES/ YORK 

County of illAGAflA 

_ - „ . NORMA!/ MACAULAY 

Before me personally appeared..... , 

to me known to be the person described in the above application for patent, who signed the foregoing 
instrument in my presence, and made oath before me to the allegations set forth therein as being under 
oath, on the day and year aforesaid. 


'/) ... O 


Notary Public 
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Mv co.nmo«;on c\.'irc» . 
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I below in Table 2 are come of the component.-- which may be 
!| 

•i employed. 
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Applicants: li'uau.lay, Norman oh MVat.ara Palis, N.Y. 

Serial No.: «•?,, \\fH ^ 

Piled: Ar|>juat <>, 10f»7. C 

For: Novel Parking Products ana Process 'y 


NOTICE OP CHANGE OP ADDRESS 


T, NORMAN MACAULAY, the applicant In this 
implication, Ij'.ve c limned nv residence address to the 
following: 

% / 

tr-'i - UPntl Street, Mlan^rn Palls, New York. 


RespectI'ul \y submitted, 


.- /U t< m_. i y/l_ fa 
Norman Macaulay " 


Dated, ^ >'■<., 1037. 
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flense find below a communication front t.'io 
EXAMINER in churfie of this application. 
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Applicant: 

Morm ni Macau Lay - 

Scr. Au. 



MAU F" 

filed 

Au, list Vi, 10G/* 

DFC 12—7 

for 

MOVKI, MARKTIIG PRODUCT 
AMD FR0CE.5G 

i 


,.i!-.. , —_ ■ 


«»0 


Cofnm l—io t w nf 



Thia appliic 

MtiO 

r. has boon exami nou . 



Re fertiiv' 

•Pi.’. 

• oi t: 



Sandberg 

*•- 

?-'l. 

:T\ • ■ .Tui'o ■ > i. 

l 

117-3o 

Green (1) 


'/ i A, 

V)'' JwV ' 

1 

117-7*3 

Green (2) 

#' » 

■' r\ 

•' :"fe dll;: 

1 : 'fS' 

117-3 "’-xr 

Green (?) 

- K 

oOO, 

4 f :d. July 25, 

1557 

117-3txr 


Suitable* j.r 

( _enc 

s should bo appll 

.ed to 

the drawings 


to render thorn self- loncrlnc.-’ve. 


Cl a!iiia 1 to lj are rejected ug unpatentable 
over either Ciwr (.':) or Green ('<). The Green references 
relate to methods of y-wnucJiv r^eo-flowing- powders of the 
type claimed. Mote Greer. (3)j ool. 2, liner 4? to 52 
wherein it 13 taught ti.v.t the dry granules may be formed 
in free-flowing form by spray drying them. Also note Green 
( 2 ), col. 1 , lines 4f to 50 wherein It in taught that cool¬ 
ing is employed to fov.u the- gelled layer uround the capsule. 
Various coloring materials, including dye and dye-forming 
materials, nay be used. 


Claims 14 to 20 arc rejected re unpatentable 
over Green (2) or (;,) . These reiVivucar team that the 
granules discussed above may be applie' to \ paper base 
in the manufacture of :» ?*._• cording shoe* , Several of the 
call f^r the use of s binder to wold t»,i» granuLes 


Claii'.n 


ONLY COPY AVAILABLE 

V/ 





/ 

Serial No. 676,574 ” 2 " 

to the sheet, which binder la a different substance than 
that which is used to fom the rupturable shell of the 
capsule. The Green patents teach that the granules are 
normally somewhat tacky and may be applied to paper without 
the use of binder. Furthermore, in view of the fact that 
these references disclose that the granules may be obtained 
in dry granular fora it is considered to be merely a natter 
of choice and an unpatentable variation to disperse the 
granules in any desired binder material. Only obvious and 
. expected results are obtained. 

Claim 21 is rejected as being obviously non- 

statutory. 

Summary: 

Claims rejected: 1 to 21 
Claims allowed: none 
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IM THE UNITED STATES PATENT OFFICE 

Applicant: Norman Macaulay 

Serial No.: o'Ju 

Filed: August u, lqq/ 

* or * NOVEL MASKING PRODUCTS AND PROCESS 


Division 25 


7 


New York 5, New York 
June 9, 1958 

Hon. Commissioner of Patents ti $. PATEffl Qffj£r 

Washington 29, D. 0. k 

Sir: 558 

A MENDM ENT . 25 

In i_spon.,^. to the Office Action of December 12, 1S57, 
Pleaso amend the above identified application as follows: 

Amend the drawings pursuant to tne draftsman's 
letter which in submitted herewith. 

Rewrite Claim 1 as: 

A fr ° e ’ fl0Wlnr rowdor of microscopic discrete 
j^psules comprising liquid droplets encapsulated within an 

lA-UC. J* .' t y A.».. 

OUtfc;r Sn61 ] 1 t . p- H'* nr r »rn* *» i > , 

' material, said encapsulating outer 

shell being formed directly by evaporation forces on the 
solvent of a film-former solution wfcie. comprises,the con¬ 
tinuous phase of suspended minute particles of an emulsion, 
the discontinuous prase of which emulsion comprises the 

liquid droplets/-- 

' 

Rewrite Claim 2 as:' 

' " A rr - c - : ' lo “ ln -’ Pawler cf microscopic discrete 
A c»paules ccwprialnc »arkln R fluid droplets encapsulated 


within,an outer shcll^of f^lar-formlnr material, said encapsulat- 
ing outer shell being formed directly by evaporation forces 


o 









{i Claim 23 (cont'd.) i 

J / 

l 

j on tne solvent of a film-former solution which comprises the 
| continuous phase of suspended minute particles of an emulsion, 
' the discontinuous phase of.which emulsion comprises the mark- 

I f 

• • ing fluid droplets, said capsules being capable of being 
; ruptured under pressure to release the encapsulated marking 

’ fluids ~^cs2T... ---,-----_- 

, \ 

Rewrite Claim 3 a 3 : \ 

j- —24. A free-flowing^wder of microscopic discrete 

j capsules as defined by Claim 23,-wherein the marking fluid 
.1 droplets are colored and the capsules have a particle size of 

i \ 

from between about 0.1 to 70 micron)^ diaireter*/-- * 

Claim 4, line 2, cancel ''3“ and' replace with —24_. 

Rewrite Claim 5 as: 

—25. A free-flowing powder of microscopic - discrete 
i capsules as defined by Claim 23, wherein said marking fluid 
! comprises a colorless material forml\^a color when brought 

; in to contact with another substance.,—---- 

i- Claim 6 , line^.2, cancel "5" and replace with —25—. 

j * . 

j Claim 7,_line^2, ’ 

■ Claim 8 ; line 2, and ^ ^ < 

'r Claim 9, line 2, cancel "2" and replace with -- 22 —. 

J| • # 

.:‘';'Add the following claims: -i';v _ 

- - j’ ; ___ 

»\ — 26 ; A iVee-flowlngvoowder of microscopic.discrete 
• capsules as defined by Claim 2^i/herein the dncapsulating 
‘,'f outsr ohell is formed by a condensation reaction. •. - 

_• i v ‘ if \ 


. * * ‘ 

■I- • 

~ 9 . % f , . 

; ; ■ 

r - 
)!"• 

i: ' .. 

■lu;. , h 
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--27. A free-flowl powder of microscopic discrete 

\ 

capsules as defined by Claim V?2, wherein the encapsulating 
outer shell is formed by solidification resulting from 
heating. 

--26. A free-flowing powder of microscopic discrete 
capsules comprising liquid droplets encapsulated within an 
outer shell of film-forming material, said encapsulating outer 
shell being formed by suspending r^nute particles of an 
emulsion in a gaseous atmosphere ar\*J^qooling the hot molten 
film-former which comprises the continuous phase of said 
emulsion, the discontinuous phase oii which emulsion comprises 
the liquid droplets. I * 

—29. A free-flowing powder\of microscopic discrete 
capsules as defined in Claim 28, wherfein the liquid droplets 
comprise a marking fluid, said capsule^ being capable of 
being ruptured under pressure to releas^ the encapsulated 

marking fluid, ----- ■ — ~~ '' 

.Rewrite Claim 10 asn 

V 

/ A process for producing a free-flowing powder 

of microscopic discrete^apsuj.es comprising liquid droplets 
encapsulated within a.j outer^ shell of filn-foming'"material, 
said encapsulating outer shell being,forced ,directly by 
evaporation forces on the solvent of a film-formal solution 
which comprises the continuous phase of suspended minute 
particles of an emulsion, th<s discontinuous phase of which 




yr 


- 3 - 









Claim 30 (conc’d.) , . ~ 

; emulsion comprises the liquid droplets, which process 

j comprises producing an emulsion of the liquid droplets in 

« # 

f a film-former solution in which the latter forms the con- 

i 

tinuous phase and is substantially insoluble in the liquid 
droplets, suspending minute particles of said emulsion in a 

i t 

gaseous atmosphere, and then subjecting said suspended 
emulsion particles to evaporation forces to produce said 

• microscopic discrete capsules in the form of a free-flowing 

* / (, 

, powder.^- / r - 


i Add. th9 following claims ;J ... 

"' A process for^pr^ucing a free-flowing 

j C powder of microscopic dlsfcrete^capsules comprising marking 
C. j fluid droplets encapsulated within an outer^lh^lT*of^ 

’• film-forming material, said encapsulating outer shell being 
formed directly by evaporation forces on solvent of & 

, t gllm-former solution ^which comprises the conti»iuou 3 pha 3 ^ t ^' 
of suspended minute particles of an emulsion, the discon¬ 


tinuous phase of which emulsion comprises the marking fluid ^ 
'^L a^Jl 

droplets, which process comprises produclng^^an emulsion & ^" 


ji pf-yhe-marking fluid/, suspending-minute"droplStatin-a* 

\ M { ^ \ J 

! -fl-lm-former-in which the-latter -forms-the-di3cont±nuo^e- 


!J p ha se -and is substantially lnsoluble' in—the-markir^-f laid,— 

(j . ■. 

1 . and then subjecting 3aid suspended minute emulsion particles 
to evaporation forces to produce 3aid microscopic discrete 
it capsules in the form of a free-flowing powder. 
















B 1067 


--32T 


A process as defined by <-lalm » wherein said 


‘ marklr ' E fluld »mprlses a colored material.*-/ ') f 

J. _ ' y.n (/) 

Claim 11 , line l. 

Claim 12, line 1, and 

Cla.m 13 , lineJL, cancel "10" and replace with — 30 - 

Claim ir, line 2 , cancel "drying" and replace with 
. —evaporation--. 

1 

_ Clalln 12, Cancel the l£3t tw ° lines and replace'with 

• “ eRml3lon 13 P^duced with a\not molten fllm-forir as 
the continuous phase, and the format iop of the film-forming 


encapsulating shell is accomplished by suspending minute- 

particles of saxd emulsion in a gaseous atmosphere, and cool¬ 
ing the suspended particles.-- ' ' — -- -- • 


Add the following claims: 

7 --=33 <■ A process as defined by C. aTSftJTwhereln the 
resulting capsules have a diameter between about 0.1 ar.d 70 


microns. 


i 

X ' ' 


-34. A process as defined by Claim 30 , wheraln 

I tHS outeV shell is formed by a condensation 

1 reaction. \ 

\ c 

I. \ ' • • 

— 3o. A process a\ defined by claim 30 , wherein 
the encapsulating outer snalO. is formed by solidification 
resulting from heating.-- \ 










• Claims ^ and 15, cancel the period at the end of 

-4- each ° f the clalws an(i - ;\ld microscopic discrete' 

• ca P 3 ules being those defined by Cl^fm 23 .<--" - 

^Clalm lo, cancel the period at the end of the claim 

--•— d add * * 3ald microscopic discrete capsules being those 
: defined by Claim 29.-- X* 

Cancel Claim 21 . 

!• REMARKS 

Reconsideration of the application as amended is 
; respectfully requested. 

The drawings have been amended pursuant to the 
accompanying draftsman's letter to insert self-describing 

t 

| legends. 


The claims have been substantially revised to more 
, clearl y distinguish over the prior art and expedite the 
•.allowance of the case. The revised claims will be discussed 
• in greater detail hereinbclow. 

■ Claim 21 has been cancelled. 

Green Patents ( 2 ) and ( 3 ) relate to a tedious 

I. 

j. involved process for producing microscopic capsules involving 

jj “ iH-defined phenomenon which Green refers to a 3 "ooacerva- 

; tion”. In addition to employing the "coacervation" treat- 
| \ . 

1 Een *» the patentee also combines this with gelling. Green's 

!i • 

j process involves a multitude of separate treatments and is 
i H^ted to a restricted group of shell forming substances, 

! namely, the gsllable hydrophilic colloids. These materials 
j: are represented by gelatin, the alginates, gum Arabic, 











IrUh TO33> etC ' The —P-.3 S required by Oreen is 
earned by 6 or the drawings or oreen Potent 

' 57> “ KhlC " thC * PPU <^ “1U rerer. As shown In 

e now sneer or Pig. 6. Oreen must rirst produce an emulsion 

an on in the Sellable hydrophilic colloid Serial. Arter 

producing the emulsion and forming a sol Green ru^t 

* ureen Rust carry out 

the following stops: 

(1) Adjust toe pl, to 5 by adding sodium hydroxide; 

(2) Mix the resulting emulsion or sol with about 
500 to 550 grama of water; 

(3) Again adjust the pH, this tire to 4.4; 

(A) Agitate the mixture and add a 3755 solution or • 
formaldehyde; 

(5) During these foregoing treatments all of the 
ingredients must be maintained under rigid 
temperature control at 50° C; 

(6) further agitation Is necessary, accompanied by 

rapidly reducing the temperature to 10° C. to 
produce a gel; 

(7) The pH must again be adjusted, this time to 
9, with sodium hydroxide; and 

(8) , (9) and (1C) The aqueous dispersion containing 

formed microscopic capsules Is then subjected to a 
hardening treatment, and if Green is to obtain a 
dry free-flowing product, he must employ the 
additional steps of drying the product and 
comminuting it. 






In all Green has employed 10 3teps requiring: delicately 
! controlled conditions to produce free-flowing mlcrocapsule3. 

! In the accompanying photocopy of Pig. o of tne drawing of the 
Green patent these steps have been numbered in accordance 

* 

with the foregoing discussion. 

The applicants process, on the other hand, is 
manifestly 3 ir.ple requiring the initial formation of an emulsion 
of a film-former solution representing the continuous phase 
• and a discontinuous phase which comprises liquid droplets. 

The applicant is then enabled to almost immediately produce 
his free-flowing microcapsules in only one additional opera¬ 
tion, namely, simultaneous suspension of^minute particles of 
an emulsion in a gaseous atmosphere and evaporation of the . 
solvent of the film-former continuous phase solution or by 
. merely cooling in the case where the film-former is a hot, 
molten material. Obviously, the applicant’s process is 
1 greatly different from that of Green, and so is the product. 

; The applicant’s process employs the initial prepara- 

: tlon of an emulsion of a continuous phase comprising a 
1 film-former solution containing a solvent or a molten, hot 
! material which solidifies on cooling and the discontinuous 
| phase of which emulsion comprises minute liquid droplets, tne 
droplets being converted to the free-flowing powder of 
I microscopic discrete capsules by suspending minute particles 
; of the emulsion in a gaseous atmosphere and directly evaporat- 
i lng the solvent from the film-former solution, or, in the case 

| of the molten hot chillable material, cuoling it so a3 to 

r. 

I 

i 


K 











provide a solid shell. The applicant's employment of a 
3pray drier constitutes merely one suitable method of atomiza¬ 
tion and solvent evaporation. It i3 during this simultaneous 
atomization and solvent evaporation from the continuous phase 
of the emulsion that the applicant actually forma his dry, 
free-flowing microscopic discrete capaulc3. In the Green 
process, the microcapsules are formed by the combined 
"coacervation" and gcllation treatment to form an aqueous 
discerslcn of formed microcapsules. When Green 3prsy dries 
his dispersion he is only drying a product which already 
contains previously formed existing microscopic capsules. 

Thus, Green'3 spray drying constitutes rarely removal of the 
water from the dispersion. Thus, in substance, the applicant 
employs evaporation forces , for example, in a spray drier,, 
to form the encapsulating shell and dry powder of hi3 micro¬ 
scopic capsules. Green doe3 not use a spray drier or evapora¬ 
tion to form a shell, since his shell and the capsules have 
already been formed in the aqueous dispersion. 

The applicant's process and the resulting product are 
unique in that they employ evaporation forces to remove sol¬ 
vent from the continuous phase of an emulsion of suspended 
liquid droplets. As pointed out hereinabove, the applicant's 
process permits him to do in one 3tep what Green requires ten 
steps to accomplish. This results quite obviously in economy 
and permits him to produce his microscopic capsules in the 
form of a free-flowing powder almost instantaneously, whereas 
Green requires a long series of delicate manipulations 
requiring a substantial amount of time and expense to produce 
dry discrete capsules. 









f 


Summarisinsome cl' the salient uistinctlcns of the 
applicant's product .-nd process* : p-i’l icant coos not employ 
any "coaccrvation" or ollin. <.ru*i urvir.ts. ’.na applicant's 
microscopic distress ca' sulc.; are rot formed by using seme 
intermediate ulsgursisn ‘cut arc insanely formed in tne 
nature of a free-flowing dry powder. 

i'l.o claims 3n the case have been substantially re 
vised and a number of tiio cl rims replaced v/ith new claims 
which are deal n::d to more clearly distinguish the appli¬ 
cant's invonticn over the product and process of the Green 


•> *“ fnrr r» 

>v u v .kto 


;iew Cia.in difin.s ••p.vllcant's free-flowing 
powder of microscopic discrete oapsules^as comprising liquid 
droplets oncapculpted within an cuter shell of a fil-m-former 

4 

material. ' ve claim next defiivis me particularly unique 
feature cf the appilcc-n..'s invention whic > con3tltutas form 
ing the shell directly by evaporation forces on tha solvent 
of a film-former r.olivticn witch comprises tha continuous 
phase cf suspend '.-j minute particles of on imulslon, the dis¬ 
continuous phase of wnich emulsion comprises the liquid 
droplets. This claim clearly distinguishes over the Greer, 
patents whies teao.i a product in v.iich spray drying is 
employed onLy to ary tha aqueous phase of •? dispersion whic i 
contains previously misting ca. snles. This claim is direct 
ed broadly to microcapsulcs wnich ar not limited to con¬ 
taining a marring fluid. XV. ’ r. o.r.love *.c those skilled In 
the art t.iat a. .:2 icar.t'o capsule . velvet and process arc- 
suitable for pr-xluc 1 n ■ ca.culo mo<. .•ric.is o-ror than irarnin 


materials. 


ONtf COP-l AMIABLE 















Itiia Green paten-s since -hey are directed tc- a product whicn 

I 

; 

■13 clear]y not i.-w ..it ..y the prior 

! 

, Cla-r.. j.3 a process claim v'hlcn is the process 

I 

counterpart oi i--v.c t cirin; re ond v.'nle ; is directed to the 
applicant's n-»voi recess of < n.duelsj an emulsion of llcuici 
droplets in . i ..x.r.-. solution .in vjiiloh the latter Cornu 

the (ijncoiitli.uou.'* ...r«iar ci’ the emulsion -rid is substantially 
Insoluble in tne JGyuid 'impious and by suspending; minute 
par u lv-les o.i >--io emulsion in ;> .sseuus atmosphere , and by 
evaporation forces .-rooueiny '..to fr :e-flcwinj powder of 
microscopic discrete capsules. 

Ci-vi.'i j*. is itor. Unittd -r.an Clair.; jO in specify- 
j.n_ tnat uh ■ mamlny. .fluid droplets. 

C.itim j.s ci'. ‘d ns ant upon Claim pi and is more 
limited in s ; *ecliyln . v.iat ..a-, nsr.cin ; fluid comprises a 
colored matorii : . 


Cln_i..s l 1 -, ..c and i_. hoee seer, male dependent upon 


Claim 31. 


Claim U has further seen awendsd to specify that 
tne evapora'icn is _ riieved by ..so ci‘ ~ spray drier (not 
merely dry In_, a f: yers ion oi r,revlously f ormed capsules as 
the Green patents). 

C3a_m ie nas oeer. at,ended to specify that the film 
former encapsulatin' shell is formed by suspending minute 
droplets c: the emu talon In a caseous atmosphere, and by chj. 
in 3 the hot molten film-former continuous -.hase. This is tiv 
process cour.tar.c.rt o. pro.iU.:t ciaims t. end <29 ar.d is ois 
olnjuished over the Grun a ye t „,;tu. Yne C\.oiinj of the Green 
patent to which -he -viumlne.- ies referred relates to jells- 
tion of the "coscervateThe "coscerest. " of Green is 
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V/ 





• -ormed ai’ounf.! tno oix droplets before pooling and cooling 
merely gels the "cr.Myjrvn.e." or. tne other hand, the appll- 

|i 

. cant forma a cei-uulo by sol iuificatlon (cooling) of the 

mclten hoi. jvvaae of suspended acvo.lij.ion droplets by exposure 
, to an atmosphere which is at a r,enloersturo below the melting 
, point oi tne fllm-fomor*. lie. gel formation i3 involved In 
tna applicant's process. As pointed out in connection with 
, Fig- 6 of Green patent d, aOt?,-:-??, a photocopy of which is 
attached, tne applicant is able to convert his emulsion to 
; a dry powder o: ree -fIrwin.; capsules In one coding operation 
: This is by virtue of employing moiton film-former material. 
Consequently, it 13 submitted -net Claim Id is manifestly 
patentable over Green. 

, Claim _,3 is depenaent upon Claim Id and specifies 

I 

capsules nave a diameter cf between about C.l and 
70 microns. 

Claim j* la dependent upon Claim 30 and is the 
process counterpart of product claim eO. 

Clair, 33 is dependent upon Claim 30 and is the 
j' process counterpart of product Claim ^7. 

. !i •••,.. Claims 14 and 1 j, directed to tne applicant'3 
j novel record copying material, have oeen amended fto-'define 
the capsules 33 these of product Claim 23. Similarly* Claim 

vf • .. A 

■j lo da,.Ir.es the capsules as tnc3e of Claim 29* Applicant's 

-.up., 

r 'Vi copy snoots possess significant advantages over the 

• produces oi tne Green patents. The Green patents disclose 
preparation of capsules v/nic.i ore produced in aqueous 
!, “rsicr.o ana It is the aquae us dithers ions which Green 
y wontenpla-es applying to paper. This technique possesses v 
• ; - r number of ciisad'.ar.tajes, including the tendency of the 


• * 1 •• 






viater to corrujato t..e paper and cause It to buckle and 
warp, even v:nen usln^ special expensive paver. Cn the other 
hand, tne applicant's product can be applied In a number of 
binders which are not aqueous (end therefore do not buckle 
or warp or corrugate the paper). 

In -.lev/ of one foragin', it is considered neces ¬ 
sary to •\a:y an aqueous conoin^, such as Croon, coated by tun 
paper mill uurinj manufacture of tne paper oecause it i3 net 
feasible to do sc in t \o printing plant where a wide variety 
of capers are immediately available md can be coated on the 
basis of Individual customers orders. Sucn advantageous 
printing plant coatin .s, combined v/ith toe tremendous and 
extremely costly in/.ntories required '.u.e.e the paper mill 
must do tic. coatinj, 1/Co t.-e applicant's non-aqueous coat* 
'invs (fer print'n plant, use; wry outstanding advantages 
over Green. Furr, normore, tne paper mill is unable to make 
spot cot tin. .a in restricted ;u*=to or. tne paper, and since 
Green's aqueous coat.In3 is not suitable for printing plant 
use and applicant's non-aqueous coatings are suitable, an 
additional advantage of the applicant becomes very apparent. 

In his recur its diva ixaminer has stated that the 
Green patents touch tn; t taeir granules ore normally some¬ 
what tacky anu may bo applied to paper without tne use of a 
binder. This is one of the reasons why the applicant's prod¬ 
uct is significantly superior to-the Green patents. The 
applicant is a.le to produce in one step (as against 10 
steps of Green) a product union is not tacky but 13 in the 
form, of p. free-fiorinp ury powder. Tnis product requires a 
binder when a..., lieu to ..apur and in no ustr.3 a binder a mor: 
uniform, core durable end more stf.uci ?-proof product is ot 
tained. furthermore, as mentioned hereinabove, the co3tin.„ 
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.;•] TOy b * to ««»•• <U println 3 plane. 

j lL ’ Inure fore, suUrr.lt:ed t..at applicant's dales, 

ci.s amended. eie.*'± n lv -i i •• • » 

iy ever ttio cited art. The 

. iner .wiirrvci so, ui»t not allied to the claims, 

? the p “ :; * nt and Patent :io. a,712,507, for 

—ns .Met are T .„* references are not as 

I l ' Srtlnen '' « **° Orcoo Patents w,lc;, ch. ixsnlnar has 

^ . 1 J 1 


rolled upon. 


alr.ee y* application Is believed to be In tend 
tlon for allowance, prompt allowance Is respectfully re- 


quested. 


ilea.wctTuliy submitted, 

sCi ^, J. 
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Applicant: 
Serial No, 
Filed: 

For: 


s - Wr&VT OFFlCf 
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IK TIE UI.-ITL3 3TATKS PATSW OFFICE 

Norman Macaulay 

^• 5 . 5 ,^ 

A'.upurt .1.0 .7 

Nov*... m,' Products and Process 


Hew York 5, New York 
■Tune 9, 1958 


Hon a Ccrni’ilssiOiicr of patent: 
Washington 29, D.C. 


DHAi-‘PSr-iAN 1 3 LETTER 

Sir: 

Tnc Patent Office Draftsman i 3 hereby authorized 
to apply toe following Ic^ods to the four figures of 
drawings, pursuant to cue fJiV.t paragraph of the Office 
Action of December ID, J&r-V, in this application. 

Under Mg. 1 Insert: ’’MAGNIFIED CROSS-SECTION 
OF DISCRETE CAPSULE ACCORDING TO THE INVENTION". 

Under Fig. R Insert: "MINIFIED CROSS-SECTION 
OF A CLUSTER C? DISCRETE CAPSULES ACCORDING TO THE INVENTION" 

Under each of rigs?. 3 and -» insert: "PHOTOMICRO¬ 
GRAPH MAGNIFIED l, 00 w TIMES OF DISCRETE CAPSULES ACCORDING 
TO THE INVENTION". 

Iu is requested that the charter, for this work 
be charged to the account of Nich, Richardson i Neave, 

Hew York 5 , New York. A deposit account order form is en¬ 
closed for this purpose. 


nec pc c tfnlly submit ted, 


Aotcrrej for Appiicanu ■ 
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IN T1E u ^'ITE)> STATES PATENT OFFICE / 

Applicant: Mor.am ilacaulav , c 

Serlal No.: Jlu,-}]* “ Division £5 

Filea: August o, 1957 

• ° r: ,:0V ‘' :L MAhKIKG PRODUCTS AND PROCESS 




lion. Commissioner of Patents 
Washington 25 , D. c. 

Sir: 


Wcv; York 5, New York 

195 0. s. PATENT fJFFTCE 


SUPPLEMENTAAMFV DM EOT 


sep n if ,r 

OIV. 25 

/ 




Plcaae correct the Amendment filed June 11, 193a 

as follows: 

Clulia 31 , cancel lines 10 through 12 inclusive 
^and replace with the following-of the muridn G "auTd in 
a film former solution in which the latter forms the 
continuous phase and is suostantially Insoluble in the 

marking fluid, suspending minute particles of said emulsion 
in a gaseous atmosphere,--"' ... 

page 11 , line 7 , cancel "discontinuous 11 and, 
replace with --continuous--. ... 

REMARKS 

Tne purpose of the Amendment is to correct two 
errors in tne Amendment filed June 11, 1953 which have 
been called to the attention of the applicant's attorney. 

As amended. Claim 31 is now in accordance with applicant's 
proce33 ana page 11 , line 7 , now correctly identifies the 
phase of the film-former Solution. 

Respectfully submitted. 


cXr~t —^Q 

Attorney for Aipiicunt 




















Responsive to amendments filed June 11 and 
September 3, 1953. 

Additional references: 


Wallemceyer i 
Hochberg «/ 


2 , 650,395 

2,777.793 


Sept. 1, 1953 
Jan. 15, 1957 


167-31 

167-81 


Claims U, 6-9 and 22r29 are rejected aa unpatentable 
over Green (2). This reference relates to free-flawing pon¬ 
ders of the type claimed. The process limitations are not 
proper In the article claims and may not bo relied on to 
patentably distinguish over the article of the reference. 
Furthermore, it is pointed out that the particular process 
of manufacture will not be evident In the final produot. Note 
page 10 , lines 2 i|. to end of page of the specification wherein 
it is taught that the emulsion may be spray dried or the con¬ 
tinuous film forming material first condensed around the emul¬ 
sified droplets by curing or other means and then spray dried. 
Also, 383 Example V, page 23 . This condensation treatment is 
®l 3 K.*.ar to that taught by the Green reference. 

Claims II 4 .- 2 O are rejected as unpatentable o/er 
Groen ( 2 ). This reference teaches that the granules 
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47 


\ 


Ser. No. 676 f 57l|. - 2 - 

containing the narking fluid nay be applied to a paper 
substrate. It la considered that the use of a^ particular 
binder on a non-^dueoua carrier, la an obvious and unpatent¬ 
able expedient whenever it Ja desired to avoid moistening 
the paper, when such papor is deleterioualy affected by such 
wetting* 

Claims 11-13 and 30-35 are rejected as unpatent¬ 
able over Groen (2) In view of Wallenmeyer, newly cited. 

The Green reference relates to a process of manufacturing 
free-flowing powder of the type described. The ponder is 
formed while in emulsion fern and the spray dried to rennve 
carrior fluid. It is considered to be merely a matt 
choice and an unpatentable variation to form the flu 
divided particles in any well known manner, such as by a 
spraying process. Such a spray process is disclosed by the 
Y/allanmeyar reference, note the statement in col. 5# linos 
29 - 3 I 4 . Of this refersnes. 

Claims I 4 ., ^6-9 and 22-29 are rejected as failing 
to properly define the stated invention. The product should 
be defined in terms of its structure and not by the method 
of manufacture. 

Kochborg i 3 made of record. This referenoa dis¬ 
closes the manufacture of liquid containing globules which 
are cade by spraying a hot composition into a cool atmos¬ 
phere. 


/ 
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fO 


*o 


Ser. No. 676 , 57 !*. 


Summary: 


ClAinu cancelled: 1-5, 5 , 10 and 21. 
Claims rejected: k, 6 - 9 , 11-20 and 22-55. 

Claims allowed: None. 


M.KATZtlea 
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T*'< THIS UNITED STAVES PATENT OFFICE 


Applicant: 
Serial Mo. 
Filed. 

For: 


Norman Macaulay 

• ‘ i t j~! 4 
August >>, 1 i jJ 

M’OVr.L I-iAilKIiJC. PRODUCTC AND PROCESS 


Division 2b 


New York j, N.Y. 
June 4 , 195b 


Hon. Comm:soloner of Patents 
Wasnitt^-,ton f. Q. 


Sir: 


a S ■ PA m officl 

1059 


AMENDMENT 


ft'l, 25 


Tn response to the Office Action of December 1., 
19bS, please amend tne above-identified application as 
.follows: 


Add tnc following claim:_ 


A free-flowlng powder of microscopic 
discrete rupturable capsules naving a particle size of be¬ 
tween about O.i anu 70 microns diameter, said capsules com¬ 
prising liquiu circplcts encapsulated within an outer 3 hcl] 
rupturablc unuer pressure, salo liquid droplets being sub¬ 
stantially insoluble in and incapable of dissolving said 
outer shell and com; rising between about 23 ^ and 80,4 by 
weight of said capsules, said outer shell having a thickness 
comprising from about one-tenth to one-third of the capsule 
diameter and comprising a material selected from the class 


consisting o! a non-icni/.abie water-soluble film-former anc 


?■ hydrophobic water-insoluble film-former./ 




i > 


— — -I 

• 1 


I 


i 







su:.taoi 


3 I cr ,uu<; i n \ j w/C/. j.<-.j. 




materials 


ONLY COPY available 


/ / s y y 

Cancel Claims 4, 6, 9, 24 and 25, without prejudice. 


, 1 . 


n "j ^ i 


Claims 22 and 23/ line i. of each claim, insert 

before "capsules" the word 


--rupturable--; 

line 3 of each claim, after "shell' 


insert --rupturable under pres¬ 
sure--; 

J 

cancel the period at the end of 
each claim.and add 


-/, said 


i 


-V 


liquid droplets comprisin^/tfe- 

tween about 23 $ apd BO^by weight 

/ 

of the capsules, aftd said en- 

capsulatjji£ outer shell being 

/ * x 

formedf from a non-ionlzable 
water-soluble film-forming 
.material.-- 

Claims '7 / and 8, line 2 of each claim, cancel ’’22 

and replace with —36—. 


J 


Rewrite Claim 26 as: 


-:V- 


--37. A free-flowing powder of microscopic 
discrete rupturable capsules comprising liquid droplets 


encapsulated within an outer shell rupturable under pressure, 
said liquid droplets comprising between about 23 £ and 8o£ 


c/ 


by weight of the capsules, said encapsulating outer shell 


h 




^ ’ 


u 


being formed of a hyarophobi'c water-insoluble film-forming 
material produced by a condensation chemical reaction.-- 
J Rewrite Claim 27 as: 

—38. A free-flowing powder of microscopic dis¬ 
crete rupturable capsules comprising liquid droplets encap¬ 
sulated within an outer shell rupturable under pressure. 


2. 














said liquid nropiets oomprisinr between about 23>4 and 0O,b 
by weight oi too capsules, snid encapsulating outer shell 
being formeu from a hydrophobic water-insoluble film-forming 
material by solidification from nesting.— 

J Rewrite Claim 28 as: / _ 


~-Jj. A free-flowing powder of microscopic 
discrete rupturable capsules comprising liquid droplets 
encapsulated within an outer shell rupturable under pressure, 

1 • / 

said liquid droplet s comprising between about 23:4 and 80 / by 

, / 

weight of the capsules, said encapsulating outer shell being 
formed from a hydrophobic''water-insoluble film-forming 
material by cooling hot/molten non-aqupous film-forming 
material.-- J 

J Cancel Claim 20 , without prejudice. 

1 J 

Rewrite Claim 12 as: 

6 — W? a process for producing a free-flowing 
powder of nicroscopic aiscrete rupturable capsules compris¬ 
ing liquid uraplots encapsulated v/ithin an outer rupturable 
shell of film-forming material, said encapsulating outer 
shell being fcrmc-d from a hot molten non-aqueous film- 
former comprising, tne continuous pnane of an emulsion, t..e 
discontinuous phase or wn1ch emulsion comprises liquid 
droplets comprising between about ?2,4 ana 80^4 by weight of 
the emulsion, w.iich process comprises producing an emulsion 
of the liquid droplets in said no* molten non-aqueous film- 
former in whien the latter forms tne continuous phaae anu 
is substantially insoluble in the liquid droplets, cuspot.ulny 
minute particles of said emuif J on in - a-rarcoue atmosphere, 
and cooling tne suepenceu particles to solidify said film- 
former and produce microscopic discrete ruoturable capsules 











paueno to v.viior. .rjs roforred relates to jell: 

- tion of the "coseervate." The "ecvaccr;&t " of Green is 
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J J 

Claims 39 and 31j lines 2 of each claim, after 
"discrete" insert --rupturable-- 

lines 3 of each claim, .after 

"outer" insert —rupturable — 

. / ■ 

Claim 30/ line 5, after "solution" insert --of a 

* i 

non-ionizable water-soluble film-former-- » 

J’ 1 

Claim 30, line 8, after "droplets" insert --and 

between about 23 ?j and 0O£> by weight of the capsules — 

Claim 31, line 6, after "solution" insert —of 

a non-ionizable water-soluble film-former— 

J 

Claim 31 » line 9> after "droplets" insert --and 

between about 23 ?j and 80^ by weight of the capsules — 

* 

Claim 33, line 1, cancel "12" and replace with 

—40— 

/ 

_ _ • Rewrite Claim 3^ as: 

i'—Uir A process for producing a free-flowing 
powder of microscopic discrete rupturable capsules comprising 
liquid droplets encapsulated within an outer rupturable shell 
of film-forming material, said encapsulating outer shell 
consisting of a hydrophobic water-insoluble material produced 
.by the chemical condensation of the reactive constituents of 
the film-former dissolved in aqueous solution, said solution 
comprising the continuous phase of an emulsion, the discon¬ 
tinuous phase of which emulsion comprises liquid droplet .3 
comprising between about 23 £ and 60£ by weight of the capsules, 
whi-n process comprises producing an emulsion of the liquid 
droplets in said aqueous solution of film-former constituents, 
causing said film-former constituents to undergo chemical 
condensation about the liquid droplets,and thereby produce 
said microscopic discrete rupturaoie capsules in the form of 


a free-flowing powder.-r 


C, ft' 







Th's tecnnlqua possesses u - 
n'clucir.g the tendency of the 


S 1070 


Rewrite Claim jj ar: 


i -v^VT A pi ocks 


fur pronuclng a free-flowing 


f i' 


•'JL-U.-4 


r 


1 V. ' 


y\ 


powder of microscopic eicerete rupturuble capsules comprising 
liquid aroj/ietr encapsulated within an outer rupturable shell 
of film-forminr, material, said encapsulating outer shell 
being formed of a plastisol flira-former comprising the con¬ 
tinuous pnase of an emulsion, the discontinuous phase of 
which emulsion comprises liquid droplets comprising between 
about 23 ,j and •“'O.j by weight of the capsules, which process 
comprises producing an emulsion of the liquid droplets in 
said plastisol film-former In which tn latter fonts the 

• 

continuous phase and is substantially insoluble in the 

liquid droplets, heating minute particles of said emulsion 

•to thereby produce said microscopic discrete rupturable 

capsules in the form of a free-flowing powder./ --,i • 

•—'d~ “ . ' j j 

■" ’ ^Claims 14 / Ip and lo, cancel the previous amend¬ 

ment added tc toe last line of each claim and_replace witn 
said microscopic discrete capsules being those defined 

* /i * 

by jdlain (;0'.4 a 

REMARKS 

Reconsideration of tiic application as amended is 
respectfully requested. 

The most recent Office Action has been carefully 
considered and tne claims have been substantially revised 
in the light of the Examiner's comments to more adequately 
distinguish applicant's invention ever the references and 
to more clearly set forth tno applicant's contribution. 

Also, a number of the claims nave been cancelled solely to 
reduce tne number of pending claims and .rsues in the case 


and thereby simplify examination. 






uni for r. 


, more durable and rr.ora , --proof product to oc 
tained. I-urthcrroro, as mentioned harcinabove, the coatxn." 



Claims 4, 6-9 and 22-29 have been rejected by the 
Examiner on the ground that they are unpatentable over the 
Qreen (2) patent and on the ground that they Tail to properly 
define the invention. Claims 4, 6, 9, 24 and 25 have been 
cancelled, without prejudice, solely to restrict the number 
of claims pending in the case. New Claim 36 nas been added 
in the light of the Examiner's suggestion that applicant's 
microscopic rupturable capsules should be defined in terms 
of their structure and not the method of manufacture. While 
the applicant disagrees with the Examiner's suggestion that 
product claims are improper if the product is defined in 
terras of its process of preparation. Claim 36 has been intro¬ 
duced as a claim of the type that the Examiner has indicated 
would be more suitable. Upon favorable action on newly added 
Claim 36 , applicant will give careful consideration to re¬ 
vising the other product claims along the same lines. 

The Examiner's rejection of the capsule claims as 
being unpatentable over the Green ( 2 ) patent has been care¬ 
fully considered. These claims have Deen either amended or 
rewritten ana are now submitted to clearly distinguish the 
applicant's invention over the Green (2) patent. As was 
pointed out in a previous amendment, the Green patent is 
concerned with a vaguely-defined phenomenon which the patent 
refers to a 3 "coacervatlon." The process described involves 
a large number of separate treatments employing as the she 11 - 
formlng or film-fcrmlng substances mixtures of certain lon- 
lzable, gellab.le, water-soluble hydrophilic colloids, namely 
mixtures of gelatin and gum Arabic. Tnese substances are 
markedly different from those contemplated in the applicant's 


o. 









product, ihe applicant's film-forming substances are set 
forth generally on page 1 3 of the applicant's specification. 
These film-formers fall primarily into two general classifica¬ 
tions, the non-ionizable water-soluble film-formers and the 
h ^ drophlc water-insoluble film-formers. Among the first group 
are hydroxyethyl cellulose (see examples 1 , 3 , 4 and 7 ) and 
methyl cellulose. While these materials are water-soluble 
they are not salt-forming and are therefore substantially un¬ 
ionized when dissolved in aqueous solution. These materials 
are clearly different from those of the Green patent which 
must be lonizable as well as water-soluble in order to under¬ 
go tne so-called "coacervation" treatment. Applicant's non- 
i onlzable _ water-soluble film-formers and hydrophobic water- 
^ luble film-formers on the other hand, being non-ionizable, 
do not undergo the coacervation phenomenon. 

The applicant's second group of film-formers, namely, 
the hZdr opnoblc water-insoluble film-formers, are the many 
resinous or polymeric materials and waxes, both natural and 
synthetic, set forth on page 13 of the specification and in 
the working examples (note examples 5 , 6, 12, 13 and 14). 

These film-forming materials are vastly superior to the film- 
formers of the Green patent by virtue of the substantial water- 
insolubility o t the shell or film which then forms. Because 
the shells or films are insoluble in water, the capsules are 
less subject to attack by atmospneric moisture. Also, such 
capsules will permit encapsulation of water-mi 3 clble fluids, 
such as the glycols, which could not be employed in the Green 
capsules. 'Vet, i.hey are readily fractured or ruptured when 
compressed or subjected to pressure, thereby releasing the 
fluid contents cf the capsule. it is tiierefore submitted 
that applicant's capsules differ substantially from the cap¬ 


sules of the Green patent in their composition and are there- 
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Ac- has i)c>_n pointeu out previously] the Green 

• j 

patent requires a mult .-rivtgc process In which an emulsion 
must first be pro.rco’.i after which 20 separate steps must be 
carried out .juic-rc a capsule is obtained. 3y virtue of the 
materials ’mi_h the applicant em.loys as the film-former, 
namely, the non-ionxzablc water— soluble film—formers and the 
hydrophobic water-insoluble film-formers, applicant is 
enabled to produce his capsules by means of a simple 1-or 
2-stage process wni.-;, omits the many separate stages neces¬ 
sary in the process of the Green patent. It is submitted 
thai. this t:ien provides n subrtantlal improvement over the 
product oi v. ic eroen patent anti results in a product richly 
deserving of patent protection. 

Turning now to tae capsule claims, new Claim 36 
defines applicant's microscopic discrete rupturable capsules 
having a particle slso of betv/ccn about 0.1 and 70 microns 
diameter, .•.n v.'n^ch. the cupsu 3 .es form a frce-flowing powder 
with the capsules comprising liquid droplets encapsulated 
with a rupturable outer shell. The claim has been limited 
to specify that the shell and the liquid uroplcts are in— 
°olub.±c in ccc:i other, with tne liquid droplets comprisin'’" 
bet ween about 23 ,> and by weight of the capsules. Tv 
this ratio whico enables the applicant to provide a - ii Uv 
rupturable capiulc. Tao basis; 1 or these proportions is 
found on page 11 of specific at? on at lines 4 through 
8. The claim further specific: that the outer shell shall 
have a tiilchntss from about ’/jo V- of the capsule 

diameter. The thick..030 war i.n. Las. - .:. t>r original claim >, 
r.ow cancel left. r, '»e cjair.i next epee if tec tnc applicant's all 
important fiiru-forr.ii.nf material y . Tv.sc ’’natures of the 
claim clearly uirtinruisr. 


over the Grce 


patent am tne 






Claims 22 and 23 have each been amended to specify 
that the capsules and the outer shell are rupturable under 
pressure. These claims also now specify that the liquid 
droplets shall comprise between about 23 £ and 80 fo by weight 
of the capsules. Since these claims define a capsule pro¬ 
duced by a suspension-evaporation process, which process is 
amenable to use with a non-lonizable water-soluble film- 
forming material, the claims now specify this type of outer 
shell. It is suomitted that these claims are clearly 
patentable over the prior art. 

Claims 7 and 8 have been made dependent upon new 

Claim 36. 

Claim 2 b has now been rewritten as new Claim 37 - 
This claim defines applicant's capsules having a shell o;. 
a hydrophobic water-insoluble film-forming material pr i_.ood 
by a condensation chemical reaction. These capsules are of 
the type produced by Example V of the specification. The 
claim further specifies that the liquid droplets comprise 
between about 23 >' and 00 ^ by weight of the capsule. 

Claim 27 has been rewritten as new Claim 33* which 
is similar tc new Claim 37, except that it refers to the 
product produced by encapsulating by means of solidification 
of a plastisol or organosol in accordance with Example XIV 
of the specification. 

Claim 28 na3 been rewritten as new Claim 39 and 
is also similar to new Claim 37, except that it defines the 
product produced by cooling not molten non-aqueous film¬ 
forming material. This claim is exemplified by Examples 
XII and XIII of the specification. 

Claim 29 ha3 been cancelled, without prejudice, 

* 

to reduce the number of claims pending in the case. 





It is submitted that the revised claims directed to 
the capsule are now clearly patentable over the Green patent 
or any of the prior art. The Green patent product is produced 
by employing an loniza'ole water-soluble sellable hydrophilic 
colloid by an intricate process called "coacervation." Appli¬ 
cant, on tne other hand, employs different materials which 
are in no way suggested by the prior art, and process of pre¬ 
paration which is clearly different from tnat of Green. The 
claims, as revised, now clearly define applicant's invention 
in terms of its distinguishing characteristics. 

It is noted that the Examiner has suggested that 
Example V on page 23 of applicant's specification is a con¬ 
densation similar to that taught by the Green patent. Tills 
is certainly not the case. Nowhere does the Green patent 
disclose any condensation chemical reactions of the type of 
Example V. Applicant's E/ample V employs a polymerization 
reaction by which a nyuropnobic water-insoluble cross-linked 
urea-forma]dehyde resin is formed. Tula is markedly dif¬ 
ferent from anything suggested by the "coacervation" of 
Green. 

Reconsideration is respectfully requested of the 
rejection of Claims 14-20 as bci.g unpatentable over Green 
(2). These claims have now been amended to refer back to 
new capsule Claim 3h, which defines the capsules in terms 
of structure as suggested by the Examiner. The applicant 
recognizes that he is not the first to apply a marking 
capsule to a copying sheet, but he is the first one to pro¬ 
vide a copying sheet having his unique microscopic discrete 
ruptu~able capsules affixed to it. The resulting copy 
sheets possess significant advantages over the sheets of t..c 
Green patent. The Green patent requires the preparation 01 
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capsules in the form of aqueous dispersions and it is this 


aqueous dispersion wnich the patentee applies to the paper. 


This technique possesses many disadvantages, including the 
tendency of water to corrupate the paper and cause it to 
buckle and warp, even though specially prepared expensive 


paper is employed. The applicant's capsules on the other 


hand, are obtained as a free-flowing dry powder and can be 


applied in a number of binders which are not aqueous and, 
tnerefore, or not. buckle, warp, or corrugate the paper. This 


is muen more than an obvious expedient as suggested by the 


jixaminer. The use of a non-aqueous binder is Just not 


feasible witn tne teachings of the Green patent, yet in the 


case of applicant's invention It is not only feasible, but 


preferrec. In view of the results achieved by the appli¬ 
cant's copying sheet and the difference in the character of 
the capsules employed, it is submitted that these claims arc 


clearly patentable over the prior art 


. roeoss claims 11-1}. ar.d Z0-}5 have been rejected 


as unpatentable over Green (2) in view cf the Wallenm.eyer 


patent. The Examiner nas incorrectly alleged that the Green 


patent teacues a process of tne applicant's type. The Green 


patent is concerned with the process involving "coacervatlon* 


along with collation treatment whereby he forms an aqueous 


uispersion of substantially completely formed capsules. 


bnen Green spray-dries this aqueous dispersion, he is drying 


and removing only the dispersing water. Thus in Green's 


spray-drying, only the water of diversion is removed. On 


tne o*ncr r.an , when the nppMcant emnloyr. evaporation 


forces as presided by a spray-drier, no is forming both the 
encapsulating vhc ' n a;ri tnc dry pcw.cr of nis microscopic 


capsules at tnc same time. Tula rv-'u ;:ro:ess permits the 


anr, 1 •. r- rv 





Claims 1U-20 are rejected as unpatentable o/er 
Groan ( 2 ). This reference teaches that the granules 



steps as compared with the 10 or more steps required by the 
Green patent. It is submitted that any process which reduce: 
the steps necessary from 10 to 1 or 2 must constitute a 
patentable contribution. 

Ac has beer, pointed out hereinabove in connection 
with the capsule claims, applicant employs a film-forming 
substance which is quite different from that of the Green 
patent. Tne Green patent employs 1 only abl e v/ater-soluble 
hydropnillc colloidal materials only. Applicant, on the 
other hand, employs r.oa-i onlsabl e v;ater-soluble materials or 
hydrophobic vater-inrclublc materials. This is a major dis¬ 
tinction, which when consldereu with the differences in the 
process steps thoroughly distinguishes applicant's processes 
from the process of the Green patent. 

The V/allenmeyor patent adds no tiling to the short¬ 
comings of tr.e Green patent. Tnis patent admittedly spray- 
dries a vitanir. emulsion out nothing is said about the size 
of the particles produced. Also, what is even more import.au 
the Wallenmeyer patent ir not concerned with the production 
of rupturable products of any sort suen as is essential to 
the applicant'r. processes and invention. Tne V/allenmeyer 
patent discloses at. most tne use of an emulsion containing 
only c'fi cy weight of liquid which could finally become en¬ 
capsulated. b'i th such a small proportion of liquid In the 
capsule, the ValAenrr.eyer nrouuct is r.nt readily rupturable, 
as is the case with applicant's processes employing about 
23 ;j to £g,j liquid. Kor is rupturability one of the things 
' wnlch Vallcnmeycr would desire. I r c- Is: concerned with pro¬ 


tecting vitamins A ar.J i) from oxidative deroir.positlcn and 
thicker tne con tin/ employed, t.ie less contact will the- 












vitamins nave \:1 ta o>.; w en from the atmosphere and the less 
decomposition. Consequently, Wal.lenmoyer was trying to 
achieve something quite different from the goal of the 
applicant. The applicant is concerned with the production 
of capsules whlc.. will rupture readily to exude their 
liquid contents. iio has founu that to achieve this the 
liquid content o i tiie capsules should be between about 23 
and 80 >j by weigut of tne capsules. 


Pur the ignore, the V/allerviieyer patent employs as 
the coating material sugars and aextrins wnich are quite 
different i ro:n tne film-formers which the applicant desires 
to employ u.-.d particularly different from the hydrophobic 
water-insoluble film-formers. It is therefore submitted 
t.iai, t..e app_j.cu.nt's processes are manifestly patentable 
over the reference.'. 

fuming nov: to tnc process claims. Claim 12 has ' 
been rewritten as now claim kQ. This claim is directed to 
tne applj.c-.ntprocess xor producing free-flowing rupturub 1 e 
capsules sy ir.cans of cooling small particles of an emulsion 


of a hot molten non-aqueous film-former to solidify the 
film-former and thereby provide a free-flowing powder of 
caosule3. Tnis claim is directed to the process of Examples 
XII and XIII of the application. The claim further specifics 
that the droplets shall comprise between about 23 and 80 % 
by weight of the capsule-forming emulsion. This process is 
altogether different from anything suggested by the refer¬ 
ences. Tnere is no drying at all involved In this process 
by definition, the film-former docs not contain 
substantially any wstur. f.n emulsion of a liquid dlscon- 
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tinuoua phase and a continuous phase of a hot molten wax- 
type film-former is employed with the wax solidifying upon 
cooling to form the shell of microscopic rupturable capsules. 
This process is completely foreign to anything suggested by 
the references and la therefore submitted to be manifestly 
patentable. 

Claims 30 ana 31 are directed to applicant's sus¬ 
pension-evaporation process. These claims have been amended 
to emphasize that a rupturable capsule and shell are produced 
and that the droplets shall comprise between about 23 and bO^ 
by weight of the capsules. As stated above, this provides 
a readily rupturable capsule. The claims have been further 
specify that a non-ionizable water- 3 oluble film- 
.iorr.er is employed in the process. These features now clearly 
distinguish the claims from the references. 

Claim 33 has now been made dependent upon Claim 4o. 

Claim 34 has now been rewritten a 3 new Claim 4l. 

4 

Tills claim is directed to the process of producing the cap¬ 
sules employing a film-former which becomes hydrophobic and 
water-irsol-ible as a result of undergoing chemical condensa¬ 
tion. This type of process is illustrated particularly by 
Example V of the present specification, whereby a water- 
, Insoluble hydrophobic cro33-llnked urea formaldehyde polymer 
is formed to provide the capsule shell. The claim specifies 
that the liquid droplets comprise between about 23 and 80 # 
by weight of die capsules. This process i 3 not even remotely 
suggested by the references and the claim is, therefore, 
submitted to be clearly patentable. 


14. 
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Claim 35 nas been rewritten as new Claim 42. 

This claim 13 directed to applicant's process whereby the 
film-former Is a plastlsol or organosol as employed in 
Example XI/ of the specification. In accordance with thi 3 
process the- emulsion. In imlch the continuous phase Is a 
plastlsol, is finely divided and heated to fora a rigid 
plastlsol coating and thereby to produce capsules In the 
form of a free-flowing powder. The claim specifies that 
the liquid droplets shall comprise between about 23 and 
80# by weight of the capsules. This process is also 
thoroughly remote from the references and therefore sub¬ 
mitted to be manifestly patentable. 

It is noted that the Examiner has given no con¬ 
federation co the patentability of the processes which arc 
tne subject ot Claims ^o, 41 and 42. .Possibly he has over¬ 
looked tno significance of these processes. Since the * 
prior art fails to suggest them, they are submitted to be 
clearly patentable. 

The Examinei' has made of record a Hochberg patent, 
but has not applied it to the claims. The patent ha 3 been 
considered, but is consiuered to be of no pertinence to 
the present invention. Apparently the Examiner also con¬ 
sidered this patent lacking in relevance, 3 ince he did not 
apply it bo the claims. Tills patent is concerned*with 
producing small particles, bur tnere any resemblance to 
the present invention ends. The Hochberg patent clearly 
sets forth that it is concerned with the production of 
pellets which are entirely solid throughout and of sub¬ 
stantially homogeneous composition throughout. The 
E-.amj.ncr s attention is respectfully invited to column 3/ 






sulated within an outer shell iupturable under pressure. 


V/ 



2 . 


Cc, 



lines 13-22, cola..11 8, lines 53 through 71 anti column 9 , 
lines 17-22 of the patent wherein the patentee states re¬ 
peatedly that the muss Is substantially uniform throughout 
and upon sol Jc if.Yin;' becomes solid tnroui-'.nout. Such cap¬ 
sules are rot rapt arable anu are not useful for the purpose 
of tne present 1. .a nti on. Consequent 1 y it is submitted 
that this patem .a not pertinent to the present invention. 

It i.., therefore, submitted that the applicant’s 
claims, a: amenonu, clearly distinguish over the prior art. 
The appilcat’ -_>n is rev; hclicvru to he in condition for 
allov.'ance anu suer, action is respectfully requested. 

- - Respectfully submitted. 
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minute particica of cala emuirJon in- r 73 feoue atmosphere, 
ani coo.Ur.f: tno suspended particle.'-, to roJJuify said filr- 
former and produce microsco*.le discrete ruoturable capsu?.c*t 
in the form of a free-flowing pcv/c.er.^ , - f 
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rtennor.tlve to amendment filed June 5, io<y 9 . 

ClMma 7, R, *?, ,„d are rejected as 

unpatentable over G re on , 2 ). Aa polnted Qut before ^ 

refCrerCe rrt,t " t0 Powder of the type .-laisted 

Td differs only in the manner of for,,in. the powder. Th. 

process of , n f,e„„ will no, he evtdeitt t„ the fin,! prod,set. 

r her, stt—h ! iirt, ations may not proDerly be set forth In 

the article cinirrs sin"'*-, tbo" ar 

' h0V * rt not necessary to describe 

the article. Applicant arrues that the fUnt-formln* material 
or Green Is ionirahle and v,ter-,ol„hle where,, the claimed 
-terl,l is non-ionirahle ,nd w,ter-so„, H e. It is Bot clc , r 
that this difference exists. Note that many types of material 

■f "* f ° rth °" P ’ ?e ” ° f the -specification. The fim-forrer 
a described as either water-soluble or orranlc solvent-soluble, 
ncluded are animal slues (Une f ) -hieh certainly includes 
gelatin, the material described by Green. Further, in view o' 

;; 5 ”7 Mter! ’ ,= — Wide r,n ? e of properties, 

apo~ars cl e -, r th-t applicant considers, all film-formers to 

* 3UU,Me - *"» film-former will 

depend only on the tyne of coatir, desired and the natn.-e of 
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the nateriai to be enc^p 5 „l-t e l. An or these materials hive 
certain veM-krovc ^vartases rl <1! salvant ares, such as relative 

Dri j * n,,t ’ ,re rnlv ^ t necessary, e r fect on the substrate, etc. 
«nd It is merely a matter ofchntce to employ a suitable film- 

l 

forwr for , river »,«. Further, It hen no. hear shorn or even 
allet-ed that .re tnntrinr prnnerty of the film-former has any 
effect ,t all or value of , n'rtlol-r substance aa , film-former 
In the format 4 , — j of rananlea. The canaulea of Green lave the 
same physical dimensions of those cl- ir.ed. 

Claims l’--^n are rejected as unpatentable over 
Creen <*), -hint, reference discloses that canaulea contalnlnn 
m.arklne Hull may he -nplleh to racer. It la obvious that the 
carrier fluid for the cansules may he varied denendlne on the 
hinder emn oyed for the caranlea and the nature of the aubstrale. 

Claims I', It, 10-11 and Un'-ko ,re rejected as 
unpatentable ov-r Green <~) In vie- „r V,1lenmeyer. The 
Wellenmeyer <a cited to shoe that It Is well knovn to encap¬ 
sulate oily fluids hv first emulslfyinr said riuids In ,a fllm- 
formlnr material and then s-raylnr fine droplets thereof Into 
a dryine atmnsnhere. It Is considered to he merely a matter of 
choice and -n uroatentable expedient to emnloy such technloue 
to form the capsules of Green. Obviously the size or the 
dispersed phase and the droolets arrayed ..dll be varied In 
accordance -dth the tyre of dronlet It la desired to form, 
several of the "lalms relate to the continuous nhase beln? In 
b't melt form and .he rlobules helm formed by sprayina Into 
a cool atmosphere. Ih<s ‘s a.so vel' kroon In the art and Is 
shorn, for cxamrle, by Hochberr, of record. K 0 te, furthr that 
Hochberf! dlrcosars vary film-former-. T» ,, considered that 
the formation c-naules o- .he ,S.« and nature claimed Is 
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to more clearly set forth tuo applicant's contribution. 
Also, a number of the clalrac nave ocen cancelled solely to 
rccuce toe number of pending claim;; and .r sues in the cast¬ 
and thereby cir.r.ilfy examination. 
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kno’-Ti, as taumht by Creen. The use or any particular well 
krtown method of forming fine capsules n"d the nature of the 
film-forminr material appears to be merely matters of choice 
and yield only the exnected pron-rtios In the article. 

Claim's ?">, n and 17-1° are rejected as failing 
to properly define the s^a ted-Invention. The product should be / 
defined in terms of its structure -r'd not by the method of 
manufacture. 

Cl aim*; 7, ft, ll, n^n, ?o, a^ Vl-l? and 1* are 
rejected as beinr d?’a>'n to re’-' matter, There Is no basis in the 
oripinal specification for the limltalion "nor.-ionl7able water- 
soluble film former". >t 's e’ear from a readlne of the speci¬ 
fication that trip property has no' bee" recognized or taken 
advantage of ir. any wav. Further, !1 ’s not apparent that the 
animal £lue materia 1 s disclosed or. pare 11 do not have this 


property. 


Gummaryt 


Claims cancelled: 1-*, °» 1°, 1 ? , ?1, 2*+-29, ^ V» 

Claims rejected : 7, «, 11, P-^, 21, ftO-H nr.d 

^4 _ti O 

Cl a I’"" allowed : none. 

As ar. issue has beer, reached this rejection is 


made ?TNAL . 


At 
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compressed or subjected to pressure, thereby releasing the 
fluid contents of the capsule. it is tiierefore submitted 
that applicant's capsules differ substantially from the cap¬ 
sules of the Green patent in their composition and are there¬ 


fore patentable over Green. 
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IN THE UNITED ^TATEG PATENT OFFICE 
BErOK^. The BOARD OF APPEALS 


7$v£.Teanv: Nor man Icacaulay 

&rf\ ai No.: 0 / 0 ,-^74 
Files: August b, Ijjf 

eon NOVEL PARKING PRODUCTS AND PROCESS 


f\Y'. 

dJ 


Division 25 

APPEAL NO. 
39,169 


BRIEF ON BEHALF OF NORMAN MACAULAY 

This is an appeal from the decision of the Primary 
Examiner of Division 25 in finally rejecting Claims 7, 8, 11, • 
13-2.0, 22, 23, JO-53 "and 36-42, inclusive, of the above 
entitled application. A copy of the claims on appeaL is 
appended hereto. . . 


An oral hearing is requested. 


THE INVENTION * . • 

The Invention on appeal relates to an Important and 
3ignli.cant contrifcut.on in the field of encapsulation. More 
specifically, the invention relates to microscopic discrete 
rupturable capsules in the form of a dry x'ree-flowlng powder 

i 

containing within a rupturable shell an encapsulated liquid, *’ 
and to a novel process for the proauction of the capsules. 

The invention also relates to copying sheets having on at 
least a portion of one side thereof a coating of the micro¬ 
scopic Cj-screte rupturable capsules of the invention contain¬ 
ing with.n the rupturable shells of the capsules a marking 
fltio capaole of being liberated when the shells are ruptured 
by subjecting them to external printing or marking pressures. 



Uianetcr. TOa • .viek.x'sc war ban. - .:, o'* original clalrr. >, 
r.ow caacel leu. T'tt c ^ a j.m next r. peeif* or tuo applicant's al ? - 


important filjn-forr.uny material.''. TO'.cu ’’caturao ox* the 
claim clearly olrlingal an ovor the Green patent ana tne 
other prior art. 


8 . 



appellant's microscopic discrete rupturable capsule3 
are extremely small, having a particle aize of between about 



0.1 and 70 microns diameter. Contained within the outer shall. 


which Is rupturable under pressure, is a liquid droplet which 
Is substantially insoluble in and incapable of dissolving 
the outer snell. The encapsulated liquid droplet comprises 
between about 2 j? and E 0 £ by weight of the cap 3 ule 3 , with tna 
outer shell having a thickness which 13 about 1/10 to 1/3 of 1 
the capsule diameter. The encapsulated liquid may take many 
forms and it may be an adhesive, medicinal, dye, perfuse, 
chemical reagent, etc., or, as emphasized in the present ' • 

specification, a marking fluid. One of the great advantages 
of the capsules of the present invention is the great versa- ' 

I 

tility in the variety of the liquids which may be encapsulated. 
Within the concept of appellant's invention liquids of many '• 

I 

types, either hyarophllic or hydrophobic, may readily be 

k 

encapsulated by highly efficient and Inexpensive means, by 1 
selecting a suitable film-forming or shell-forming encapsul- : 
atlng materials from among those disclosed in the present ' 
specification. Thus by selecting a film-forming material in 
which the - liquid to be encapsulated is insoluble and incapable 
of being dissolved by that liquid, it i3 possible to encap¬ 
sulate liquids of a great number of .types. This is a partic¬ 
ular advantage, since the prior art in this field was limited 

I 

either to a hydrophobic liquid or a hydrophilic liquid but 
not both types whlcn placed a serious limitation upon the 
usefulness of the prior art methods. 


W*7 
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XII and XIII of the specification. 


Claim k9 has been cancelled, without prejudice, 

* 

to reduce the number of claims pending lr. the case. 
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Appellant's novel microscopic discrete rupturable 
capsules are particularly useful in the copying field. Thua 
one of the important uses of appellant's cap3ule3, which Is 
emphasized in tne present specification, la in the preparation 
of copying materials of the type that the layman oftsv refers to 

I 

as "carbon paper". Thus by encapsulating minute droplets of 4 
a marking fluid and coating at least a portion of one aide of' 1 
a copying sheet, suen as a sneet of paper, and subjecting the . 

. i 

copying sheet to writing or printing pressures, the capsules • 
on the sheet which are subjected to the pressure rupture • 
thereby liberating the marking fluid which transfers to an \ 

t 

adjacent copy material, producing an image. The marking fluid 
may be of a number of types, such as an oily hydrophobia fluid 
conta.ning suspended therein particles of carocn black or an ! • 

i 

oil soluole colored aye. Systems are also available and dls- 

I 

closed in the present specification in which a colored marxlng 
fluid is containea in a hydrophllld liquid. In accordance 
with another type of mar.-ing capsule, a liquid containing a 
colorless, color-forming uye intermediate may be encapsulated • 
and the capsules applied to one side of a copying sheet. 

Such a copying sheet is useu in combination wltn a copy-reoelv- 
lng 3heet which has on its receiving surface a chemical 
capable of reactln & with the colorless color-forming dye 
intermediate encapsulated on the copying sneet to produce a 
colored image. When writing or typing pressure is applied 


i 






vide a copying thcef having hts unique microscopic aucrtic 
ruptu^able capsules affixed to it. The resulting copy 
sheets possess significant advantages over the sheets of t..c 
Green patent. The Green patent requires the preparation m 
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to the copying sheet, it causes the capsules 'to rupture there- 

• * 

by liberating the fluid containing the colorless, color- 
forming aye intermediate which flows to the adjacent copy- 
receiving sheet containing the chemical co-reactant or 
developing agent on the receiving ’.surface which causes the 
dye to undergo a enemical reaction end produce a color. This 
system is disclosed in greater detail in the present opacifi¬ 
cation starting at page If, line 4 through page 18 , line 25 
and in Examples III, IV., VIII, IX, X, XII and Table 2. 

One of the particular advantages of the microscopic 

I 

discrete rupturabla capsules of the Invention containing a 
marking fluid, whether colored or color-forming, is that when . 
the capsules are applied to business forms for use in copying 
systems they co not tend to prematurely transfer or cause 
offset on the adjacent copy receiving sheets. In the prepara¬ 
tion of business forms tne copy materials must undergo a great 
deal of handling in their assembly, cutting, perforation, etef 

Since the marking fluid is encapsulated in a discrete separate 
* 

microscopic capsules, the passage of tne sheets over mill 
rolls, punching of holes, perforating and guillotining of the 
edges of tne paper tends to produce less undesirable smudging 
or offset because tne liquid is retained in the capsule until 
it is eventually liberated b/ intentional writing and typing 
pressures applied tc the paper. 
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i.ua , w.-ion the nppMeant omnloyr. evaporation 
forces as provided by a spray-drier, ae is forming both the 
encapsulating chc-Jl aa i the dry r ow.cr of nis microscopic 
capsules at in- same tine. Tain r V -'o process permits the 
applicant to provide his free-flowing pow icr in only 1 or 
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Another ^reat advantage of the marking capsules of 
the Invention is their great flexibility and versatility In 

f 

the application of the capsules to the surface of paper. 

t 

Appellant's capsules will permit application to papers daing 
non-aqueous coating systems. Aqueous coating of capsules on 1 
paper requires more expensive paper and even with this type ' 
of paper there is frequently obtained unwanted buckling, 
distortion, and warping Oi the papers since water tends to • 

t 

strike through and warp the paper. Additionally, where an 
aqueous coating system is employed it Is extremely difficult, ; 

i 

if not impossible, to apply marwing capsules to a United 
area on one side of a sheet of paper. Aqueous systems usually 
require continuous coating over the entire sheet. Since 

# 

many types of capsules in accordance with the present inven- 

• 

tlon may be applied to paper using non-aqueous binders or i 
coating materials, appellant's product does not suffer from ' 
the difficultle- concomitant with aqueous coating. In par- ' ! 
ticular, where a non-aqueous binder 13 employed, the free- 
flowing capsules of the invention may be applied to paper I 
■»hen dispersed in a printing in* vehicle. The coating of 
capsules may be applied to paper in much the same way as 
ordinary line printing j.s done. Thus prescribed areas on the 
backs or fronts of paper may be coated with capsules in 
accordance witr. the present invention. 

It is therefore believed to be apparent that 
appellant's microscopic discrete rupturable capsules anu 
copying sheets having them applied to it provide many desirable 


advantages. 
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tecting vitxr.ine A r*r.«.i j> from oxic&Mvr ooroir.positlcn ant'. 
thi.'Ker tne coatini employed, t.ie Itsr contact will the- 
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The appellant's process for producing his microscopic 
discrete rupturable capsules is a highly efficient, inexpen¬ 
sive, manifestly simple one requiring, at most, two step3. In 
the initial step, an emulsion is prepared in which a film- 
former solution constitutes the continuous phase surrounding 
a discontinuous phase comprised of liquid droplets, such as 
liquid droplets of a marking fluid. In only one additional 
operation appellant is enabled to produce his free-flowing 

l 

powder of microscopic discrete rupturable cepsulea. In ! 

accordance with one type of emulsion system, employing a . * 
non-ionizable water-soluble film-former solution, thia addl- • 
tlonal operation comprises suspending minute particles of J ‘ K '* 
emulsion in a gaseous atmosphere and subjecting the suspended 
particles to evaporative forces. In accordance with another 
system of the present invention, employing a hot molten ! 

non-aqueous film-former, minute particles of the emulsion 

I 

are subjected to a cooling action. In accordance with j 

anotner type of emulsion, such as where the film-former phase < 
contains constituents which undergo chemical condensation, 
the additional condensation step ta^.es place in a liquid 
medium, with the formation of a rigid thermosetting polymer 
3hell. In accordance with another type, employing an organo¬ 
sol or plastisol type of film-former, minute particles of the 
emulsion are subjected to heating action to form the capsule 
shells. The efficiency ana advantages of this process over 
the prior art, particularly Green patent No. 2,500,457, employ¬ 
ing at least 10 steps, win oecom.e apparent when the prior 
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It is submitted that appellant's process constitutes • 
a particularly significant step forward. 

Thfc. Hi.JiICTIQN 

The Primary examiner has rejected capsule product 
and record CL.py-.nt; sheet claims 7, b, 14-20, 22, 23 and 36-39 
/ as being unpatentable over Green et al patent No. 2,600,4^7* 
Process Claims 11, lj, 30-33 and **0-42 had been rejected as 
unpatentable over tne same Green et al patent In view of 
Waller.meyer patent No. 2,650,b99. Claims 22, 23 and 37-39 
have been rejected as failing to properly define tha invention 
and Claims 7, b, 11, 13-20, 22, 23, 30-32 and 36 have been 
rejectea as being drawn to new matter. The references will 
be di3cusseu first. 
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Green Patent No. 2.600,4f 


The Green patent relates to a tedious, time-consuming. 
Involved process for producing microscopic capsules Involving 
a vaguely-defineu phenomenon which Green refers to as "coacerva- 
tlon". In addition to employing the "coacervation 11 phenomenon, 
the patentee combines this with gelling. The process of the 
Green patent involves a multitude of separate treatments em¬ 
ploying as the sncll-forming or film-forming substances, a 
mixture of certain lonizable, geiiacle, hydrophilic, water- 
soluble colloi >, namely, mixtures of gelatin and gum Arabic. 
These shell-forming or film-forming suostances are marKeuly 
different from tnose which are the subject of appellant's claims. 
The appellant's claims specify the use of fl 1 m-former3 or 
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shell-iormers oi’ two general classes. These are the (l) 
non-lonizable water-soluble class and the (2) hydrophobic 
water-insoluble class. 

Among the first class of •film-formers ^re hydroxy- 
ethyl cellulose (see examples I, III, IV and VII) and methyl 
cellulose, while these materials are water-soluble, they are 
not salt-forming and are therefore substantially unionized 
when dissolved in aqueous solution. These materials are 
clearly different from those of the Green patent which must 
be lonizable as well as water soluble. It i 3 necessary that 
the Green patent materials be lonizable in order to undergo 
the "coacervatlon" phenomenon. It is submitted that this 
is obvious from the nature of tne "coacervatlon'* phenomenon • 

I 

described in the Green patent. Appellant's non-lonizable 

i 

hydropnllic water-solubie filro-formera and hydrophobic , 

water-lnsoluole film-formers on tne other hand, being non- j 

lonizable, could not undergo the "coacervatlon" phenomenon. | 

" l 

The Examiner has questioned the distinction between J 
lonizable and non-lonizable. while appellant's specification! 
discloses some fiim-foi .era which are lonizable,.the claims 
have been restricted to the non-lonlzable type, which la 
exemplified by methyl cellulose and nydroxyethyl cellulose | 

i 

among the hydrophilic film-formers, in order to clearly 

• I 

distinguish over the.prior art. It Is submitted that the 
non-ionizabla characteristics of these materials are well- 

I 

•>nown ana require no 1'urther elaboration. Where the claims * 
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are directed to a particular class of materials, it la not 1 

* i ^ 

* * » * 

relevant that other classes of materials may be disclosed in **' 


the appellant's specification or will produce a capsule. The ' 

classes specified in appellant's claims are those which he 

has founa to provide most satisfactory results. i 

Appellant's second class of fllm-formera, namely, * 

the hydrophobic water-insoluble film-formers, are the many ’ 

resinous or polymeric materials and waxes, both natural and I 

synthetic, set forth on page lj of the specification and in j 

l 

the wen ing examples (note particularly examples V, VI, XII, { 

XIII anu XIV). These film-forming materials are vastly i 

■ r 

superior to the film-formers of the Green patent by virtue of ! 

the substantial water-insoluoility of the shell or film which 

they provide. Since the shells or films are insoluble in •! 

( 

water, the capsules are less subject tcf attack by atmospheric • 
moisture ana water. Also, such capsule shells will permit • 

• 

encapsulation of water-miscible fluids, such as the glycols, j 

which could not be employed in producing the Green 'capsules, 

since they are soluble in the film-former. Yet, shells of | 

appellant's hyaropnobic water-insoluble film-formers provide t 

» 

capsules which contain a water-soluble liquid encapsulated 
therein. Tne auility to encapsulate hydrophilic or water- • 

m i 

soluble liquids ^roviacs a great advantage of appellant's 
invention ar.u ... submitted that those claims directed to 
the use of n/dronhooic water-ir.soluole film-formers are par- • 
ticularly distinguished over and patentable over the Green 


13 





patent. 
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IV 13, V.U.. reicre, submitted that appellant's capsules 
differ substantially from tne capsules of the Green patent 
in their combos .tt .1 on ana are patentable over Green. 

An even mare serious shortcoming of the Green patent 
is the process wh ion it uioeloses. This process is a complex, 
involves, difficultly-eontrolleu process requiring a large 
number of steps to produce a capsule. Alter producing an j 

emulsion, the Green patent requires 10 separate steps before , 
a free-flowing powder of capsules is obtained. By virtue | 
of the materials which the appellant employs as the flln- 

i 

former, namely, the non-ionizable water-soluble film-formers 

I 

and the hydrophobic water-insoluble film-formers, he is ; 

• . • 

enabled to prouuce his capsules by rrieans of a simple 1-or 

2 -stage process which omits the many separate stages necessary 

I 

In tne process of the Green patent. Tnis then provides a sub-, 
stantial Improvement over the product and process of the 
GreCn patent ana results in a product and process richly deserv¬ 
ing of patent protection. 

Tne complex, involved, multi-stage process of the 
Green patent is exemplified oy Fig. <? of the drawings of the 
Green patent to which appellant will refer. As shown in the 
flow sheet of Fig. 6 Green must first produce an emulsion 
of an oil in the ionizable reliable hydrophilic colloid 
film-forming materials. After producing the emulsion and 
















i 



; o rmi n t . 


a sal, Green must carry out’ the x’ollGwlng 3 tepa: 

(L) Adjust the ph to 5 by adding sodium hydroxide; 
(*.) Ima tne resulting emuision or sol with about 
,C0 to grama of water; 

(d) A<..ain adjust uhe pH, this time to 4.4; 

(4) Agitate tne mixture and ado a 37^ solution of 
formaldehyde; 

(j) During these foregoing treatments all of the 
Ingredients must be maintained under rigid 
temperature control at pO* C; 

(o) Fur trier agitation is necessary, accompanied by 
rap.uly reducing the temperature to 10* C. to ! 
produce a gel; 

if) The pn nu3t again be adjusted, this time to 

J, with sodium hyuroxlae;-and ’i 

(c), (y) and (1o) The aqueous dispersion containing I 
formed microscopic capsules is then subjected 
to a hardening treatment, and if Green is to 

« 

ou^ain a ury free-flowing product, he must 
employ the additional 3teps of drying the 
pronuct ana comminuting it. 


In all,Green has employes 10 steps requiring delicately 
controlled conditions to produce microscopic mlcrocapaules. 
Attached hereto as exhibit "A" is a reproduction of Fig. o 
of the drawing of the Green patent ana these steps have been 
numoc.o.-i m accordance w. th the foregoing discussion. 
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Appellant's process, on tne other hand, is manifestly 
sjimple requiring the initial formation of an emulsion of a 
illlm-former solution representing Che continuous phase and a 
discontinuous phase which comprises the liquid droplets. 

The appellant is then enabled to almost Immediately produce 
his free-flowing microcapsules in only one auditlonal opera- 
tion such as by simultaneous suspension of minute particles 
of ar. emulsion in a gaseous atmosphere and evaporation of the , 
solvent of the film-former continuous phase solution or by 
merely cooling In the case where the film-former is a hot, 
molten water-insoluble material, a3 lr. Examples XII and XIII t-*- 

i 

and Claims jy ana -+G. Wnere the film-i'ormer is a plaati3ol ( 
or organosol, as in Example XIV ana Claims 38 and 42, the' 
emulsion is first finely-divided and heated to form a rigid 
plastiaol coating. Where the film-former 33 a material capable 
of undergoing chemical condensation such as will form a 

. 1 

cross-linked urea-forir.aluehyde polymer as in Example V ar.d 
Claims 37 and Hi, droplets of emulsion are formed in an 
aqueous solution and polymerized until the shell is formed 
and hardens. ; 

The Examiner has made much of the fact that the 
Green patent process uses a jpray drier and in one of its 
types ol' capsule formation, appellant's process may use this 

» 

device. The appellant's employment of a spray drier con¬ 
s' itutes merely one suitaole method of atomization and 
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solvent evaporation. It la during this simultaneous atoolza- : 
tlon and solvent evaporation from the continuous phase of the ’ 
emulsion that the appellant actually forms his dry, free-flow¬ 
ing microscopic discrete capsules. In the Green process, the ' 
capsules are already formed and the shells hardened by the 
combined "coacervation" and gellation treatment to fora an !' 
aqueous Qisperalon of formed capsules. When Green spray.dries 
this dispersion he is only drying a product which already • 
contains previously formed existing microscopic capsules. 

Thus, Green's spray drying constitutes merely removal of the *\ 
water from the dispersion. Thus, in substance, the appellant I 
employs evaporation forces , for example, in a spray drier, j 
to ;orm the encapsulating snell and dry powder of his micro- i 
scoplc capsules. Green does not use a spray drier or evapora- 
tion to form a shell, since his shell and the capsules have f' 
already been formed in the aqueous dleperslon. 

The appellant's process and the resulting product are 
unique in that they employ evaporation forces to remove sol- •' 
vent irom-tne continuous phase of an emulsion of suspended ; 
liquid droplets. As pointed out hereinabove, the appellant's"^ 
process permits him to do In one step what Green requires ten 
steps to accomplish. This results quite obviously In econony 
and permits nlm to produce his microscopic capsules In -the 
form of a free-flowing powder almost instantaneously, whereas 
Green requires a long series of delicate manipulations 
requiring a substantial amount of time and expense to produce 
dry discrete capsules. 







Obviously, appellant's process is greatly different 
from that of the Green patent, and so Is the proauct. 


wallenmeyer Patent No. 2,6^0,ti9^ 


The Wallenme/er patent has been cited to try to * 

bolster the rejection of the process claims in hopes of 
overcoming the snortcomings of the Green patent as a reference 

* f 

against the appellant's process. The Wallenmeyer patent 

I 

overcomes none, of the shortcomings of the Green patent as a , 

i ' 

reference. This patent admittedly spray-drie3 a vltardn 
emulsion but nothing is said about the size of the particles j 
proQuced. Also, wnat is e«/en more important, the Wallenmeyer! 
patent is not concerned witr. the proauction ci rupable 

i 

products of any sort such as is essential to th9 appellant's • 
processes ana invention. The Wallenmeyer patent discloses at 
most the use of an emulsion containing only by weight of • 
liquid which coulu finally become encapsulated. With such a 
small proportion of liquid in the capsule, the Wallenmeyer 1 
proauct is not reaally rupturable, as i3 the case with 
appellant *3 processes employing about 23 /« to 80 £ liquid. 

Hor is rupturaoLiity one oi the things which Wallenmayer 
would aesire. He is concerned with protecting vitamins A 
ana p from oxiuatlve uecomposition ana the thicker the coating 
emplcyeo, the less contact will the vitamins have with 
oxygen from the atmosphere and the ies3 decomposition. 
Consequently, ’./alienmeyer was trying, to achieve something 
quite different from the goal of the appellant. Appellant 






1 3 concerned With 
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Is concerns wxth the production or capsules which will 
rupture readily to exude their liquid contents. He haa found 
that to achieve this the liquid content of the capsules 
should be between about ^ and 60 ^ by weight of the capsules. ’ ... 
This feature is set forth in appellant's claims and is quite 
different from the concept of Wallenmeyer. ! 

Furthermore, tne wallenmeyer patent employs as the I 
coating material sugars and dextrins which are quite different 
irorr. the i ilm-formers and shell-formers which the appellant 
desires to employ and particularly different from the hydro- • ’ 
phob_c water-insoluble film-formers of appellant. It is 
therefore suomitteu tnat tne appellant's processes are manifest¬ 
ly patentablecxer any combination of the Green and Wallenmeyer ! 
patents. 

Hochberg Patent No. 2,777,793 

This Hochberg patent has been made of record by the * ' 
Examiner and discussed in the rejection of the process claims, 
although tne Examiner apparently does not base his rejection » 
directly on this patent. The alleged relevance of the 
Hocr.berg patent is not understood. Apparently, the Examiner . 
has serious aoubts about its relevance 3 ince he has not based 
h±s rejection of the claims upon it. The Hochberg patent la 
concerned with producing small particles, but there any 
similarity to the present invention er.os. The Hochberg patent 
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clearly sets forth tnat it is concerned with the production ' 
or ggl lats which are entirely souq throughout and of sub¬ 
stantially homogeneous composition throughout. Column 3 , " ' 
lines 13-a-, column b, lines 55 through 71 and column 9 , j 
lines 17 -ei of the patent state repeatedly that the mass la ! 
substantially homogeneous throughout and upon solidifying 
becomes solid throughout. The pellets could not be other ? 
than homogeneous throughout because tne components are soluble 
m one anotner. buch pellets are not rupturable and are not ! 
useful for the purposes of the present invention. Conse¬ 
quently, it is submitted that this patent is not pertinent to| 
the pretent invention. 

Tae 3 f' etlflc fcrounus of rejection of the Examiner ! 
will now be discussea. | 

» 

The Rejection of Capsule Froauct Claims' 1 

1 , o, o ana As Unpatentable * . i 

Over tne Green Patent : 

— -—- t 

Tne shortcomings of tne Green patent as a reference ] 
have been Discusses hereinabove. While the Green patent ray • 
pro a 4 ree-ilowing powoer of capsules, he employs different 
film-formers and thereby obtains a shell which la different 
from that of appellant's capsules. Appellant's invention 
p-ov.uco a greater iexibility in the choice of materials for 
producing satisfactory capsules ana his capsules may be pro¬ 
duced rauen more efficiently ana easily ian the Proauctlon or 

capsules employing tne complicated process of the Green patent. 
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The Examiner has challenged whether a difference exists 
between the ionlzable film-formers of the Green patent and 
the non-lonlzable film-forms of appellant's claims. The 
appellant has explained the differences In the discussion of 
the Green patent. Since appellant f s capsules are different 
from those of the Green patent and provide advantages not 
provided by those of the Oreen patent, it Is submitted that 
appellant's capsules are clearly patentable over tha Oreen 
patent. * 

i 

The Rejection of Record Copying Sheet Claims 14-20 '• 

As Unpate,-.table O ver the Green Patent 

Copying sheet Claims 14-20 define a record copying 
sheet having applied on at least a portion of one side there¬ 
of a coating of capsules in accordance with appellant's In¬ 
vention and as defined by Claim 36. While the Green patent 
discloses the application of capsules Containing a marking 
fluid to paper, he does not disclose or suggest.capsules in 
accordance with appellant's invention, since he was not aware 
of them. Copying sheets in accordance with appellant's in¬ 
vention, having applied thereto his capsules^ provide signifi¬ 
cant advantages over the sheets of the Green patent. The 
Green patent requires the preparation of capsules In the form 
of aqueous dispersions and It is these aqueous dispersions 
which the patentee applies to the paper. This technique 
posseoses many disadvantages, Including the tendency of water 
to corrugate the paper and cause It to buckle and warp, even 
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though specially prepared expensive paper is employed. The • 
appellant's capsules on the other hand, are obtained as a 
free-flowing dry powder and can be applied In a number of 
binders which are not aqueous and,' therefore, do not buckle, ! 
warp, or corrugate the paper. This Is not Just an expedient, j 
The use of a non-aqueous binder is Just not feasible with the j 
teachings of the Oreen patent, yet In the case of appellant's 

Invention it Is not only feasihi<» - i 

iy Iea 3 iole, but preferred. In view of | 

the results achieved by the appellant's copying sheet and the ! 

difference In the character of the capsules employed, it Is j 

submitted that these claims are clearly patentable over the j 
prior art. ' i 

l 

\ 

The Rejection of Claims 11 13 in 51 . . ‘ } 

J? thfia?,“ ble OV -‘ r ths Green’Patent ?n v?« 
oi tne Uallenmeyer Pat ent. 

~ ~ ------ i 

The long, involved and complicated process of the Creek 

patent and its shortcomings have been discussed In detail •! 
hereinabove. Appellant's process, on the other hand, requires! 
not 10 separate steps but only one or two steps In order to 1 
produce the discrete microscopic rupturable cspsules of the ,• 
present Invention. ,t Is submitted that on this basis the ' 
Green patent can In no way be considered a. suggesting or 
teschlng appellant's process. The Wallenmeyer patent Is con¬ 
cerned with something entirely different from discrete micro- ! 
scoplc rupturable capsules and he. as well as Oreen, employs 
distinctly different shell-formers than those of the present In¬ 
vention. In View of the great disparity In the goals of the 
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Green and Wallenmeyer patents, it la submitted that they are 
not properly combinable. However, even when combined. It la ; 
submitted that they in no way suggest or teach appellant's 
novel process. The Examiner has alluded to the Hochberg I 

patent as disclosing waxy film-formers. It Is submitted that ’ 
this patent is utterly lacking m any teaching of film-formers'. 
Hochoerg obviously cannot produce capsules, but only solid j 
homogeneous pellets in which there Is no film or shall formed 

Consequently, the teachings of the Hochberg patent cannot ba 
relevant. 

The prior art particularly fails to teach or suggest 
appellant's process of employing a film-former which'is a 
hot molten water-insoluble material in which the shell is 
formed by cooling the film-former as set forth in Claim 40. 


• * 


This is also true of appellant's system of employing a plasti-j 
sol or organosol film-former In which the film-forcer la 


converted to a solid shell by heating the plastiaol or organo-J 

sol as set forth In Claim 42. Also particularly distinguished! 

from the prior art Is the process of Claim 41 wherein the | 

film-former is a material capable of undergoing a condensation' 

reaction In which droplets of the emulsion are dispersed in ar^’ 

aqueous solution and a polymer formed by the chemical conden- 1 
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The Rejection of Claims 22, 23 and 37-39 As 

Failing to Properly Define the Invention ! 

The Examiner has criticized these claims because they' 

define the product in terms of process steps. It 1$ submitted 

* * 

that *hile appellant has presented claims which are independent 
ci the proce33, this should not defeat the patentability of [ ^ t 

product claims setting forth process steps. The clalB 3 .ob¬ 
jected to have teen presented a3 alternate claims to product ; 

Claims 7, 3 and 36 which are independent of process limita¬ 
tions. Upon the allowance of claims of either type, appellant 
would cancel claims of the other type. . • • ! 

l^^tion Claims 7, 3, 11, 13-20, 22, ! 

*~3, ^-~^2 a nd n s Drawn to ,‘,'ew .‘latter 

The Examiner has contended that the expression , 

non-ionlzable water-soluble film former" finds no basia in * 

f. * 

the original specification. Appellant recognizes that this 
precise language was not used in the original specification. • 
However, appellant discloses film-formers having these 
characteristics, such as nethyl cellulose and hydroxyethyl 
cellulose. Since these film-formers are known to have these 
properties, it is submitted that thl 3 disclosure supports the 
language to which the Examiner has objected. 

In view of the foregoing, it is submitted that the 
Examiner's grounds of rejection are without foundation. 

THE CLAIMS 

In discussing the claims they will be grouped in f 

three classifications, namely,(A) capsule product claims, 
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sip-e of between about 1 and 20 microns diameter and between < 
about 1 and 5 microns diameter. These are the particle sizes 
whjlch appellant ha3 found to provide most desirable results. 

Claim 3f is similar to Claim 36 but defines appellant's 
capsules as having a shell of a hydrophobic water-insoluble 
film-forming material produced by a condensation chemical re-, 
action. Tnese capsules^are of the type produced by Example V' 
of the specification. The claim further specifies that the 
liquid droplets comprise between about 23 £ and 80 £ by weight 
of the capsule. This type of product is particularly dl 3 - ! 
tinguished from the prior art. 

Claim 33 is similar to Claim 37< except that it refers 
to the product produced by encapsulating by means of solldifi-* 
cation of a plastisol or organosol in accordance with Exaraole< 

f 

XIV of the specification. This type of product is particularly 
distinguished from the prior art. 

Claim 39 is also similar to Claim 37 * except that it 
defines the product produced by cooling hot molten non-aqueoua 
film-forming material. This claim is exemplified by Examples 
XII and XIII of the specification. This type of product is 
in no way suggested by the prior art. 

Claim 22 defines appellant's free-flowing powder of 
microscopic discrete rupturable capsules as comprising liquid 
droplets encapsulated within an outer shell of a non-ionlzable 
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sheets produced using capsules in accordance with the Green 
patent. Capsules produced in accordance with the Oreen patent 
are produced in aqueous dispersions and it is the aqueous 
dispersionr which Green contemplates applying to the paper. 

The application of aqueous dispersions possesses many dis¬ 
advantages, Including the tendency of water to corrugate the . 
paper and cause it to buckle or warp even when specially 
prepared expensive paper is employed. Appellant's capsules, « 
on the other hand, are produced in the form of free-flowing 
dry powders and can be applied to paper in a number of binders 
which are not aqueous and, therefore, do not buckle, warp or < 
corrugate the paper. The use of a non-aqueous binder is 
Just not feasible when following the teachings of ths Qreen 
patent. In the case of appellant '3 invention, on the contrary, 
it 13 not only feasible, but preferred/ In view of the out¬ 
standing results achieved and the differences in the character 
of the capsules employed, it is submitted that this claim I 3 ; 
clearly patentable over the prior art. 

Claim lt> is similar to Claim 14 except that it 

It 

specifies that the capsules are held to ths sheet by a binder 
which Is of a different substance from that forming the 
rupturable shell of the capsules. This claim particularly 
distinguishes from the Green patent. , 

Claim lo is similar to Claim lb except that it 
specifies that the sheet is made of paper. 

Claim 17 is dependent upon 16 and specifies that the 
narking fluid comprises a colored transfer substance. 
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Claim 1y Is dependent upon Claim 16 except that it 
specilies that the marking fluid comprises a colorless material 
forming a color when brought into contact with another sub¬ 
stance . 

\ • 
Claim lj 13 dependent upon Claim 16 but specifies that 

the marking fluid shall comprise a colorless dye-former capable 

of producing a color when in the presence of an acidic sub- 

l 

stance. This is also not in any way suggested by the Green 
patent. 

Claim 20 is also dependent upon Claim 16 and specifies 
that the capsules shall have a diameter of between 0.1 and 
70 microns. 


s Claim: 


Process Claim 50 is the process counterpart of^producti 
Claim 22 ar.d is directed to appellant's novel proce 33 of ; 

I 

producing first an emulsion of liquid droplets in a solution ‘ 
of a non-ioniaable water-soluble film-former in which the ' 
film-former solution comprises the discontinuous phase of 
emulsion and is substantially insoluble in the liquid droplets. 
Next, the emulsion is suspended as minute particles in a 
gaseous atmosphere and by evaporation forces there is produced 
the free flowing powder of microscopic discrete capsules. The 
claim further specifies that the liquid droplets shall comprise 
between about 23 and 8C,S by weight of the capsules. This two 
step process clearly distinguishes from the 10 step process 
of the Green patent. 

Claim 11 is dependent upon Claim 30 and specifies that 
the evaporation is accomplished by spray drying. 
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Claim 13 is dependent upon Claim 30 and specifies 
that the capsules which are produced shall have a diameter 
of between about 0.1 and 70 microns. 

Claim 31 is more limited than Claim 30 and specifies I 

i 

that the liquid droplets are marking fluid droplets. | 

Claim 32 is dependent upon Claim 31 and specifies 

r 

that the marking fluid comprises a colored material. j 

* j 

Claim 40 is directed to the appellants process for 1 
producing free-flowing rupturable capsules by means 'of .cool- j 
lng small particles of an emulsion of a hot molten non-aqueoui 

, 1 

film-former to solidify the film-former and thereby provide a*, 
free-flowing powder of capsules. This claim is directed to ! 
the process of Examples XII and XIII..of the application. Thaj. 

l!. 

claim further specifies that the droplets shall comprise 
between about 23 and 60^ by weight of the capsule-forming 
emulsion. This process is particularly different from any¬ 
thing suggested by the references. Thera is no drying at all; 

» 

involved in this process since, by definition, the film-former 
does not contain substantially any water. An emulsion of a 
liquid discontinuous phase and a continuous phase of a hot 
molten wax-type film-former is employed with the wax solldlfy-i 
lng upon cooling to form the shell of microscopic rupturable ' 
capsules. This process is completely foreign to anything 
suggested by the references and is therefore submitted to be 
manifestly patentable. 

Claim 33 is dependent upon Claim 30 and specifies 
that the capsules shall have a diameter of 0.1 to 70 microns. 
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Claim 41 is directed to the process of producing the : 
capsules employing a film-former which becomes hydrophobic ! 
and water-insoluble as a result of undergoing chemical con¬ 
densation. This type of process is illustrated particularly ? 
by Example V of the present specification, whereby a water- ; 

' lnsoluble hydrophobic cross-linked urea formaldehyde polymer \ 
13 formed to provide the capsule shell. The claim specifies l 
that the liquid droplets comprise between about 23 and 80* j 
by weight of the capsules. This process is not even remote^ 
suggested by the references and the claim is, therefore, i 
submitted to be clearly patentable. i 

Claim bd is directed to appellant's process whereby j. 
the film-former Is a plastisol or organosol as employed m ! 

Example XIV of the specification. In accordance with this j 

process the emulsion, In which the continuous phase is a \ 
plastisol, is finely divided and heated to form a rigid ' 

plastisol coating and thereby to produce capsules in the ' 

form of a-free-flowing powder. The claim specifies that the 
liquid droplets shall comprise between about 2 3 and 80 * by • 
weight of the capsules. This process is also thoroughly 
remote from the references and therefore submitted to be 
■nanifestly patentable. 

For reasons which have been dlscuseed, it is submitted 
that these claims clearly distinguish appellant's invention 
from tr.o teachings of the prior art. 
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CONCLUSION 


It Is respectfully submitted that for the reasons 
discussed hereinabove, that the invention on appeal is 
entitled to patent protection and that the Primary Examiner's 
decision should be reversed. 

This brief is submitted in triplicate. 



Respectfully submitted. 


Attorney for Appeixanc 


New York 5, New York 
October 26 , 19^0. 
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Norman Macaulay Application Serial No. 670,574 
Appeal No. 39,16$ 


AP PENDIX 
Claims on Appeal 


7. A substantially dry free-flowing powder as « 
defined by Claim 50 wherein the capsules have a particle size , 
of between about 1 and 20 microns diameter. . > 


. : 6 . A substantially dry free-flowing powder aa !'• 

t 

defined by Claim jb wnerein the capsules have a particle size ! 


14 


of between acout 1 ana 5 microns diameter. 


11. A process defined by Claim 30, wherein the 
evaporation is accomplished by spray drying. 




? 13. A process as defined by Claim 30 , wherein the 

resulting capsules which are produced ■have a diameter of 

A 

between about 0.1 ana r f0 microns. 


14. A recora copying sheet having on at least a 
portion of one slue thereof a coating of a free-flowing 
powder of microscopic Discrete capsules comprising a 
rupturable shell containing therein a marKing fluid capable 
oi being liberated when tne shells of said discrete capsules 
are rupturea upon being suojected to an external printing 
or marking pressure, said microscopic discrete capsules 
being those defined by Claim 36 . 
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15 . A record copying sheet having on at least a 

» 

portion of one side thereof a coating of microscopic discrete 

• r 

. • 

capsules comprising a rupturable shell containing taereln a 

marking fluid capable of being liberated when ths shells of 

said discrete capsules are ruptured upon being subjected to 

external pressure, sala capsules being held to said sheet by 'V 

*• 

a binder which Is of a different substance from that forming 
the rupturable shell of bald capsules, said microscopic discrete - 
capsules being those defined by Claim 36 . ; j 

16 . Paper having coated on at least a portion of a 
surface thereof microscopic discrete capsules comprising a 

1 

rupturable shall containing therein a marking fluid oapable- ■ . 

of being liberated when the shells of said discrete capsules 

are ruptured upon being subjected to external pressure, said 

# 

capsules being held to said sheet by a binder which la of a 
different substance from that forming the rupturable shell of 
said capsules, said microscopic discrete capsules being those 
defined by Claim 3°* 

17. Paper as defined by Claim lb wherein tha marking 
fluid comprises a colored transfer substance. 

18. Paper as defined by Claim 16 wherein the marking 
fluid comprises a colorless material xormlng a color when 
Drought into co.itact with another substance. 
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ipaper a 3 defined by Claim lb wherein the marking 
fluid comprises a colorless dye-former capable of producing 
a color when in the presence of an acidic substance. 


20. Paper as defined by Claim lb wherein the capsules 
have a diameter of between about 0.1 and 70 microns. 


22. A free-i.lowing powder of microscopic discrete f 

rupturable capsules comprising liquid droplets encapsulated 

* 

within an outer shell rupturable under pressure of flln-foralng i 
material, sale encapsulating cuter shell being formed directly 
by evaporation forces on tne solvent of a film-former solution 
which comprises the continuous phase of suspended minute , 

particles of an emulsion, the discontinuous phase of which 
emulsion comprises tne liquid aroplet3, 3ald liquid droplets 
comprising between about 2^-p and by*weight of the capsules, 
and said encapsulating outer shell being formed from a non- 

i 

lon^zable water-soluble film-forming material. 
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^ 23. A free-flowing powder of microscopic discrete 
rupturacie capsules comprising marking fluid droplets encapsulated 
witnln an outer snell rupturable under pressure of film-form¬ 
ing material, said encapsulating outer shell being formed 
directly by evaporation forces on the solvent of a film-former 
solution wnlcn comprises the continuous phase of suspended 
r.nute particles of an emulsion, the discontinuous phase of 
wnlch emulsion comprises the marking fluid droplets, said 
capsules being capable of being ruptured under pressure to 
release tne encapsulated marwlng fluid, said liquid droplets 
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comprising between about 23,4 and 6G4 by weight of the capsules, 
and said encapsulating outer shell being formed from a non- 
lonizable water-solu'ole fllm-torming material. 

; 30. A process for producing a free-flowing powder of 

microscopic ulscrete rupturable capsules comprising liquid drop 
lets encapsulatea within an outer rupturable shell of film- 
forming material, said encapsulating outer shell being formed 
directly by evaporation forces on the solvent of a film- 
former solution of a non-lonizable water-soluble film-former 
which comprises tne continuous phase of suspended ninute 
particles of an emulsion, the discontinuous phase cf which 
emulsion comprises the liquid droplets and between about 234 * 
ana 604 by weight of the capsules,which process comprleea 
producing an emulsion of the liquid droplets in a film-former 
solution in wnlcn tne latter forms the* continuous phase and 
is substantially insoluole in the liquid droplets, suspending 
minute particles of sale emulsion in a gaseous atmosphere, 
and then subjecting 3axd suspended emulsion particles to 

\ 

evaporation forces to produce said microscopic discrete 
capsules in the form of a free-flowing powder. 
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31 . A process for producing a free-flowing powder a • 

r » * 

of microscopic discrete rupturable capsules comprising marking * 

fluid droplets encapsulated within an outer rupturable shell ( jr/ 

of film-forming material, said encapsulating outer shell being . 

if 

formed directly by evaporation forces on the solvent of a i 

■ 

film-former solution of a non-lonizable water-soluble filn- 

former wnich comprises the continuous phase of suspended £. 

minute particles of an emulsion, the discontinuous phase of !» : 

• • 

which emulsion comprises the marking fluid droplets and • •. T* 

between about 23 # ana 60# ( by weight of the capsules, which •’ ‘ 

process comprises producing an emulsion of the marking fluid f ^ 

in a film former solution in wnich the latter forms the con- ’ 
tinuous phase and is substantially insoluble in the marking / 

r 

fluid, suspending minute particles of said emulsion in a gaseous {• 

atmospnere, ana then subjecting said suspended minute emulsion • 

particles to evaporation forces to produce said microscopic ^ 

discrete capsules in the form of a free-flowing powder. . | 

• 

f: 

32. A process as defined by Claim 31 wherein said ! • t 

marking fluid comprises a colored material. _ L 

33. A process as defined by Claim 40, wherein the 
resulting capsules have a diameter between about 0.1 and 70 

• _ I 

microns. £ 
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j6 A free-flowing powder of microscopic alscrete . 

° mMp size of between about 

rupturable capsules bav.ng a part u , uW 

0 .1 ana ,0 microns diameter. sale PsUlea ^ 

droplets encapsulated within an outer sne 1 ruP 

pressure, said liquid droplets being sucsta, 

1 „ and incapable of dissolving said outer anell and ~P 

„ , and 60 * by weight of said capsules, said 

between about el* ^drlslns from about one-tenth- 

. ovipil having thlcwness comprising 
out er shell » U and eemprlsl^ a material 

to one-third don-lonlzable water- , 

pl2.ss consisting u 

selected iro. nob i 0 water-insoluble tll»- 

soluble film-former and a hydropno 

* * I 

former. 

• • U, a free-flowing powder of microscopic discrete . 

‘ i lQ uid droplets encapsulated 

• rUPtUrable TrTenTupturable undeV pressure, said liquid ' 
within an ou ^ ^ ^ 8 0* by weight of th. 

droplets comprising betwee torDa4 of a 

sala encapsulating outer snel . 

capsules, terlal produced by 

w w r water- insoluble film-forming *ateri 
hydrophobic water 

a condensation chemical reaction. 

, ,g a free-flowing powder of microscopic discrete 

’ - -ules comprising liquid droplets encapsulated 

rupturaoie capsules p liquid 

, 3he n rupturable under pressure, * 

.lthln an out., chell we ight of the 

„ mrria between aoout 23/« ana ou,» 
droplets ouUr 3heU being formed from a 

capsules, said encap.u x by solidlfl- 

vt ■, water-insoluble film-forming material by 
hyarophobxc wate 

from neat lng# 
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. . / 39. A free-flowing powder of microscopic discrete 
rupturable capsules comprising liquid droplets encapsulated 
-ithin an outer shell rupturable under pressure, said liquid 
droplets comprising between about 23 # and 80 # by weight of 
tne capsules, sala encapsulating outer shell being formed 
from a hyarophoblc water-insoluble film-forming material by 
cooling hot molten non-aqueous film-forming material. 

m 

l. 40. A process for producing a free-flowing powder 

v 

of microscopic discrete rupturable capsules comprising liquid 
droplets encapsulated within an outer rupturable shell of 
film-forming material, said encapsulating outer shell being 
lormed irom a hot molten non-aqueous x’ilm-former conrorlslng 1 
the continuous phase of an emulsion, the discontinuous phase 
of which emulsion comprises liquid droplets comprising-between 
about 23# ana 6v-# by weight of the emulsion, which process 

( • 

comprises producing an emulsion of the liquid droplets in 
said hot molten non-aqueous film-former in which the latter 
forms the continuous phase and is substantially Insoluble in 
the liquid droplets, suspending minute particles of said 
emulsion in a gaseous atmo3ph;re, and cooling the suspended , 
particles to solidify said film-former and produce microscopic 
discrete rupturable capsules in the form of a free-flowing 
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"* 4l. a process for producing a Tree-flowing powder of 

microscopic discrete rupturable capsules comprising liquid 
droplets encapsulated within an outer rupturable shell of 
film-forming material, said encapsulating outer shall consist¬ 
ing of a hydrophobic water-insoluble material produced by the 
chemical condensation'of the reactive constituents of the 
film-former dissolved in aqueous solution, said solution com- 1 
prising the continuous phase of an emulsion, tha discontinuous 

i 

• 

phase of which emulsion comprises liquid droplet 3 comprising | 
between about 23 ;o and 80 ;£ by weight of the capsules, which ' 
proce33 comprises producing an emulBlon of .the liquid drcplata' 
In said aqueous solution of film-former constituents, causing' 
said film-former constituents to undergo chemical condensation.. 

about the liquid droplets, and thereby produce said nlcro^ •' ’ 

* 1 • 

3coplo discrete rupturable capsules in the form of a free- 
flowing powder. •• • 

* «* 

< 42. A process for producing a free-flowing powder 

of microscopic discrete rupturable capsules comprising liquid ; 

droplets encapsulated within an outer rupturable shell of . 

• | ■ 

film-forming material, said encapsulating outer shall being 
formed of a plastlsol film-former comprising the continuous 
pnase ol an emulsion, the discontinuous phase of which emulsion 
comprises l.quld droplets comprising between about 23 ;S and • 
bO^ by weight of the capsules, which process comprises pro¬ 
ducing an emulsion of tne liquid droplets in said plastlsol 
film-former in wnich tne latter forms tne continuous phase 
and is substantially insoluble in the liquid droplets, heating 
minute particles of said emulsion to thereby produce said 
microscopic aiscrete rupturable capsules in the form of a 
free.iowing powder. 
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IN THE UNITED STATES PATENT 


NT OPFIO^ 


BEFORE THE BOARD 0? APPEALS 


Ex parte Noman Macaulay 


Application for Patent filed August 6, 1957, 
Serial No. 676,574. Novel Wanting Products and Process, 


Louis P. Reed for appellant. 


In view of the Office action dated January 26, 1961 


stating: 


"Further prosecution on tt.e merits of the 
case is closed in accordance with the decision 
of Ex parte Cuayle, lys5 C.D. 11; 453 0.0. 213." 

The Appeal No. 391-6y has been removed from the Eoard's docket 

and the file rctumes to the Primary Examiner. 

By Order of the Board of Appeals. 
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in Ti!K united states patent office MV. 25 


Applicant 
Serial No 
Filed: 

For: 


Norman Macaulay 

August o, 19b7 
NOVEL MARKING PRODUCTS 
AND PROCESS 


Division 2f 


New York 5, N.Y. 


cU. 


February 22, 1S°1 


/JiiJ 


ilon. Commissioner of Patents 
Washington 2b, D.C. 

Sir: 

A. lENDKENT 

In resnonse to the Office Action of January 26 , 
19 bl, please a:.iend the above-entitled application as follows 
A-nend the title to read "NOVEL CAPSULE PRODUCTS 
AND PROCESSES FOR PRODUCING THE SAME 1 *. 


In the Soec\flcation s- 

- * ^ 

2 , line 3, cancel "of a marking fluid". 7* 


p cancel "o f markin g fluid 1 * and 
rep lace with -^having an outer shell of a material which is 


a non-lonlsaule v;ater-coluble film-former or a hydrophobio 


water-insoluble film-foivierVpT 


Page 11, line 9, after "blen dor." Insert the 
following sentence : In other words, the liquid droplets 

shall preferably comprise between about 23 'j ar.d 8c?S by weigi 
of the capsules, f^ - 


Page.-V3, line 1 , before "water-soluble" insert > 
--nonj^l onlzab le--; same line, after "the" insert —hydro- 
phobic water-insoluble —; saj.ic"llne, insert a parenthesis 
before "organic" and after "solvent-soluble". 

Ca/rcel ample II starting at page 21, line 13 an 
ending at page 21 , line _.o. 
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Renuabor examples III through XVI a 3 II through 
3CV, respectively. 

?“«_>£ £ 5 , line 22, cancel "IV" and replace with 

— III—. 

Page 26 ,''line 6 and page 28 , line 12 , cancel 
VIII" and replace with —VII_. 

In Table 2, page 29, cancel the third horizontal ! 
colunn which starts with "Gelatin" in the left-hand column. 

In the Claims 

- * ^ / 

C ancel and rewrite Claims 22 and 23 as* 

\Tf\ *- 

-« free-flowing powder of microscopic 

discrete rupturable capsules as defined by ^ala i^vfhereln • 

wne outer shell material is a non-lonizable water-boi* jia 

film-former comprising a ceilulosic material.-^ O ^ ^. 

—Cancel and re-write-Cla im - 37 ^ 

a free-flowing powder f of microscopic 

discrete rupturable capsules as defined by/lain wherein the 

snell material is a hydrophobic water-insoluble film-former 

comprising a chemical condensation polymer.Vt f £ ^1 

* Cancel- and- i*ewri te- a^a w- 3 ^ _ ^ / 

•/-tii zr: A free-flowing powder of microscopic discrete 
rupturable capsules as defined by /lam ^ wherein the shell 
caterlul Is a hydrophobic water-insoluble fllic-forr.er com- 
prising a vinyl polymer. tV 0 r, * 

/? 


-■Cancel and rewrite-Claim- 39 , ae^- 


A free-flowing powder of microscopic 
discrete rupturable capsules as defined by /lain wherein 
the snell material comprises a fusible wax ferial. 


--Add—tie -foilowing-cittlms-r 


rl 






Il 


A free-flowing powder of niorosoopic dis¬ 
crete rupturable capsules S 3 defined by^laln - 36 “wherein 

the liquid droplets comprise a marking f luld. If ^ 

,, . 

I*” 2 ** r ' A free-flowing powder of microscopic dis¬ 
crete rupturacle capsules as defined by ^lair/^wherein the 
liquid droplets comprise a marking fluid.-^^^ j 

A free-flowing powder of microscopic dis¬ 
crete rupturable capsules as defined by ^aim-^wherein the 
liquid droplets comprise a narking fluid .fo 'frJLtf i 

A free-flowing powder of microscopic dis¬ 
crete rupturable capsules as defined by ^aira wherein the | 
liquid droplets comprise a marking fluid.ev *' 

A free-flowing powder of mlcroscopio dis¬ 
crete rupturable capsules as defined by /laim wherein 1 t&a i 
liquid droplets comprise a marking fluid. ; 

fO a process for producing a free-flowing powder 

of microscopic discrete rupuurnlle capsules comprising liquid 
droplets encapsulated within an outer rupturable shell of 
file.-forming material, said encapsulating outer Bhell being • 
formed directly by evaporation forces on the organic solvent 
of a film-former solution of a hydrophobic water-insoluble 
film-former in an organic solvent which comprises the continu¬ 
ous phase of suspended minute particles of an emulsion, the 
discontinuous phase of which emulsion comprises the liquid 
droplets, and between about 23 ;* and 8 c# by weight cf the 
capsules, which process comprises producing an emulsion of 
the liquid droplets in the film-former solution in which the 
latter forms the continuous phase and is substantially ln- 
soluolc m tnc liquid droplets, suspending minute particles 
of said emulsion in a gaseous atmosphere, and then subjecting 
said suspended emulsion particles to evaporation forces to 

produce unJ.l microscopic discrete capsules in tne form of a 
free-fiuwinm oov/dcr. —- -J (• . - _ - . . 

















REXARKS 


Reconsideration of the application, aa amended. 

Is respectfully requested. 

By the present amendment a more descriptive ! 

title has been Introduced. •• , 

At page 2, line 3 j the wo'rds "of a marking fluid 0 
have been deleted since the Invention is not limited to such ! 
materials. 

I 

Page 6 , line lo and page 13, lihe 1, have been, 
amended in accordance with the Examiner's suggestion to • 

introduce a specific reference to "non-ionlzable water- . * 
soluble film-former" which is used in the claims and which is;- 

4 . I 

of course, adequately supported by the specification and the 
allowed claims. - * ' 

. i 

Page 11, line 9 has been amended to introduce the 
precise words supporting the limits of the liquid droplets 

1 

comprising between about 23 and 80 * by'weight of the capsules, 
a 3 set forth in many of the allowed claims. The basis for 

1 

these proportions 13 found in the sentence preceding the 
insertion at page 11 , lines U through 3. • i 

I 

In accordance with the Examiner's request, the ' 

specification has oeen amended to delete reference to film- 
formers which are not covered by the allowed claims. In 
this connection, the specification, particularly in view of 
the amendment to page 13 , line 1 , now defies the film- 
formers in accordance with the claims, namely, (l) nen- 
icnlzablo water soluble film-formers or ( 2 ) hydrophobic 
water-insoluble film-formers. In view of this limitation. 
Example II and the third system under Table 2 on page 29, 
employing gelatin as a film-former, have been cancelled. 

The Examiner lias suggested that casein and zeln should be 






deleted from the specification apparently in the belief that .* 
they are not covered by the defined film-forraers. It la 

submitted that casein and zein are Justifiably retained in 
the specification. These materials are not water-soluble 
since they are soluble in water only in the form of their 
alkaline salts. Consequently, applicant contemplates 
these film-formers as hydrophobic water-insoluble flla-formlng 
materials. Tnc specification and the allowed claims now 
both clearly distinguish over the references, particularly 
the Green patents which employed gelatin and materials 
capable of undergoing the "coacervation" phenomenon. • t . I 

3y the present amendment rejected claims 22, 21 * •* 

- *. 1 

and 37 - 39 have been replaced by new claims 43 through 46. \ ’ - '. 

' ‘ 1 

The new claims are free from the objection of defining the : 

product in terms of the process of its manufacture.- In .this ! 

» 

connection, it is noted tnat the first sentence of tits 

'■ l 

third paragraph cf the Office Action of January 26 , 1961 sets ! 

forth the Examiner's objection to the rejected claims some- • ! 

' ’ . " I 

what incorrectly. It is believed clear from the first-mi '' 
paragraph of the last page of the fl nal rejection of March 
3, I960 that the Examiner's objection to the claims was that J 
they did not define the product in terms of its structure, 
but rather in terms of the method of manufacture. • 

.<ew claim 43 is Intended to replace rejected 
chains 2e and 23- The claim is dependent upon allowed claim [ 
3c. and dciine3 the shell material as being a cellulosic 
material. Tne claim is clearly free from the previous ground 
of rejection. Claims 37 , 3 G and 39 have been replaced by 
new claims 44, and 46, respectively, all of which are 
dependent upon allowed claim 36 and define the film-former 
as r. chemical condensation polymer, a vinyl, polymer or a 














fusible wax material, respectively. These claims are 

: I 

directed to the same subject matter as the rejected claims, 

but in addition to uelng dependent upon allowed claim 36, ; 

/ * 

define theoroduct in terms of its structure and composition .1 

I 

and not the metnod of manufacture.* , 

Several additional claims have been added. Hew 
claims 47 through 51, inclusive, are dependent upon claims 
36 and 43-4u, and are mere limited than the parent claims , 

I 

in that they specify tha't the liquid droplets comprise a 

marking fluid. Tne present invention finds its greatest' 

a 1 

utility in providing copying material. ' ’ ‘ . f' 

» 

Hew claim 52 is a process claim drafted in . • . t | 

language very similar to that of allowed process claim.30, 

V ' * * 

merely differing in the use of a hydrophobic water-insoluble . 

1 

film-former, wnlch i3 initially present in an organic solvent., 

■ .1 

solution. Instead of a non-ionizable wseter-soluble film- 

| 

former as In claim 30. Claim 52 is clearly dominated by • 

allowed product claim 36. This claim is adequately supported 
by this present specification, particularly original Examples. ■ 
Nos. VI and VIII, now Examples Nos. V and VII. 

» 

It Ji submitted that the application is now 

t 

manifestly In condition for allowance and such action is 
respectfully requested. 

Respectfully submitted. 


Attorney for Applicant / 
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Washington 
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Louis ?. Road 
20 Exchange Place 

New York 5, N. Y. 
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~X.LUL\ER m c.W«* cf this oppucatioru 
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Acting - 


Applicant, 


Vo. 


16/p 
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-676.S74 
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1957 


NOVEL MARKING produc 
AND PROCESS 
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Tho application haa bean aaandad as follows; 

The title ha 3 bean changed to read —RECORDING PAPER 

COATED WITH MICROSCOPIC CAPSULES 0? C0L0RKI3 MATERIAL, CAPSULES 
AND METHOD 0? MAKING—. 

The claia3 have been renumbered as follows: 
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PROSECUTION OF THE MERITS IS CLOSED. 

THE NOTICE OF ALLOWANCE WILL*BE HAILED IN DUE COURSE. 
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Paper No.: / / 

Serial No.: * 7* , ^7 lf 


REFERENCES CITED 


The folloain^ references are of record in (he patented file of this patent: 

UNITED STATES PATENTS 




3 1 issi 


Name 

Number 

Date 

WrOT ®nraryor 

3,Fftn,P.9«j 

Sept. 1, 10 * 13 . 


?,711,V*« 

June 21, 1955 

Cresn 

7,713, r 07 

July 5, 1955 

*T^cU>»-*rp 

7,7'7,79* 

Jan. 15, 19<7 

Green 

?,Rnn,u«T7 

July 23, 1957 

f-r^ton 

■‘,Rr»o f 4 ,r r 

July 23 , 1957 




FOREIGN PATENTS 

Councry Number Dace 


OTHER REFERENCES 
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AUc 9 rnrnmn Umivms r mp p mit tof 

U. S. DEPARTMENT OF COMMERCE 
PATENT OFFICE 

Washington 

NOTICE OF ALLOWANCE 


The application for patent identified below has been examined and found allowable 
for issuance of Letters Patent. 


I DATE 



, SERIAL NO. 


NO. or CLAIMS ALLOWED } EXAMINER 


Uacaalay, Norman, Niagara Falls, N. I. 


Loo re Tuslnesa Foma, Inn , 


D- levin* 


Apr. 7, 1961 


»itli | Recording paper coated Tith rdcro3cc?lo 

j ccprali ?3 of coloring naterial, capsules anl 

INVIATWS 1 _, . 


W*i!h tne allowance of the application the final fee becomes duo. Thi 3 fee is thirty 
dollars (SjO) plus one dollar LSI) for each claim allowed in excess of twenty ( 20 ) and 
must be paid within 6 months from the date of this notice. Failure to remit the final 
fee will result in the patent being withheld from issue. 

Aa a convenience in remitting this fee. use of the enclosed Form POL-£5a is suggested. 
The final fee will not be received trom anyone other than the applicant. Ids assignee 
or attorney, or a party in interest as shown by the records oi the Patent Ofiice. It no 
entry appears in the space labeled "assignee," above, a form i 3 enclosed relating to 
the address of th9 iaveator(s) which requires your attention. 

If it is desired to have the patent issued to an assignee or assignees, an assignment, 
together with the fee for recording the same, must be filed in this Office on or before 
the date of payment of the final fee. 

The patent will be issued and forwarded within approximately two months aiter re¬ 
ceipt of the final fee. 

By direction of the Commissioner. 


(~ Lewis F. Reed 
20 Exc h ange PI. 
Kev Tori 5, N. T. 
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March 14, 1962 


Hon. Commissioner of Patents, 
Washington 25, 3. C. 

Sir: 


rte: Patent Ho. 2,0l6,30S 
I! .^iacaulay 
IsRicd Jan. 9, 1962 
For: Recording Paper Coated 
with Microscopic Capsules of 
Coloring Material, Capsules 
and Method of Making 


MOTHS 
ir-- is i:r. 
j. • :vist owh 


Request 

for 

Certificate 

of 

Correction 


The patent certificate for the above patent has been 
received but in checking for printer's errors, several 
significant errors have ucen noted. 


1 , 

line 

31, 

"bands" should be “hands". j 

r 

j $ 

line 

/O 

"particles" should be "particle". 

t>9 

line 

42, 

“hydropholic" should be "hydrophobic"./” 

•~r 

f y 

line 

11 , 

"a" has been omitted before "colored"./ 0 

S, 

line 

c. 

“by" should be "of". / 


V 

' Table 2, at columns 11 and 12, the horizontal lines 
beginning "rotroJoum resin"and "Plccopale" should be presented /*' 
as a 3 ingle composition and not as two separate compositions ' 
as in the patent. 


t'ji C. 
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FISH. RICHARDSON & NEAVE 

TO -Hon. Corn-nisei oner of Patents 

roviO- _2. 


It is requested that a Certificate of Correction 
be Issued. 


Respectfully, 

jeW 

Attorney for Patentee 


LFR:rn 
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U. S. DEPARTMENT OF COMMERCE 
PATENT OFFICE 
Wafminoton l 


Louis F. Keed 
20 lixchan,^ Place 
New Yor*:: f,, n. y # 


COPY MAILliO 


iiAY i t ,cj2 

U. S. PAYCNT 

ci-»sci«: j. 3 av ;. r~* 


Re: Patent No. '..uiL.joS 
Nom.an Mj'’ luiny 
.Issued J iiiu.-ry 9, 1962 
L*ovu Record' ng Paper Coutod 
with Microscopic Capsules of 
Coloring Material, etc. 


Request for Cartlfloate 
of Correction 


In response to your letter requesting Issuance of 

i 

a certificate cf correction In the above-identified 
patent, you are advised that such certificate will be 
laeuad If 70 U will return the patent to the Patent Offloe. 


DAVID L. LADD. 
Cosaiealoner 


Cw>'W 


Solicitor 
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REGISTERED MAIL 


May 14, 1962 MAY 1 ‘£32 


Hon. Commissioner of Patents, 
Washington 25, D. C. 


U. 1 KlhNI Ufh’t’Z 


Re: Patent No. 3,016,308 
Norman Macaulay 
Issued January 9, 1962 
For: Recording Paper Coated 
with Microscopic Capsules if 
Coloring Material, etc. 


Request 

for 

Certificate 

of 

Correction 


Pursuant to the solicitor's letter of May 11, 1962, 
the Letters Patent is enclosed herewith so that the 
Certificate of Correction may be applied. 

Very truly yours, 

LFR: rn ' s, i 

Enclosure 
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iOiw.m[a«.(Kiw) 


ftr ■ 

la fU Patenta 

United States Bifltritt Cloud: / 

for tije 


Commissions op Patents, Q . . . - .*•<» 

Waahington 25, D. C. * I 

Sir: 

In compliance with the Act of July 19, 1952 (66 SUt 814; S5 USC#jb)£ yb.U are advised 
that there waa filed on the 25ch day of January • l®72‘-» jo "fhil 

court an action, No. Civ - 1972-47 , entitled: 

Name Moore Business Forms, Inc. .Plaintiff, 

Address 900 Buffalo Avenue, Niagara Falls, New York 

vtraua 

Name Minnesota Mining and Manufacturing Company » Defendant 

Address 3389 Harlem Road, Cheektowaga, New York 
brought upon the following patents: 




, 19T2 -. jn this 

, Plaintiff. 


, Defendant, 


PATENT NO. 

DATE OP PATENT I 

PATENTEE 

x 3,016,308 

Jan. S, 1962 j 

~~Plaint ITf is owner - derived from &i 
assignment from Norman llacaulay. _ 


.i 

» 

3 










In the above^ntitled case, on the 
following patents have been included by 
answer, croa3 bill, or other pleading): 


day of 


,19 , the 

(Insert amendment, 


PATENT NO. 

DATE OF PATENT 

PATENTEE 

\ 



2 



3 . 

1 

j 

A . .... 



! 

! 

: 

i 

! | 

%n 


|.. .......—,—11, —■ T . . ■ n--- 


In the above^ntitled case the following decision ha* been rendered or judgment issued: 


Date January 25 19 72 




JOHN K. ADAMS 


Clerk. 
Deputy Clerk. 
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July 5, 1955 


a K. GREEN 

PRESSURE SENSITIVE RECORD HATER Ill. 
Filed Jane 30. 1933 


PAPER 


2,712,507 



COATING OF MICROSCOPIC HYDROPHILIC COLLOID RUPTURA3LE 
CAPSULES CONTAINING PRINTING FLUID 




INVENTOR 
BARRETT K. GREEN 

(s HI3 ATTORNEYS 
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United States Patent CSce 



a manifold sheet having a transfer film coating, on a 
surface thereof which is composed of microsSpic ^ 
suies of ceded hydrophilic colloid material, each of said 

SSTS^SS? ° f *■ ft* oil-impervious shell-Uke 

wa 1 ot th. colloid material deposited around a nucleus of 
an oily printing fluid by coacervate forces, and the cap. 

£'n"S 8 ,a ^ EUmbCT “ ** ia 

Inas auch as the Invention contemplates the use of 
10 color-reactant materials, which co sstitute the oil or which 
f?™ 31 «** ol *• oa. it is anotier object ofVe ^ 

* " ,Mifold ^ et in wt >*ch the transfer 
“S “ substantially colorless, but which will render 
' r kj “ Ds,t,ztd receiving sheets. 

includes'cermfn B<lv C ft n * aI ° bjscts view ' the !nv entlon 
includes certain novel features of structure and combina- 

tions of elements, a preferred form or embodiment of 
which is hereinafter described with refer »nr* ,l • 

r -~.|*w...wu* «iciiiifie wan or rum- ine which a t reference to the draw- 

forming colloid material deposited around a nue'eus of 20 caiiom “ accompanies and forms a pan of this spend- 

an 011V Wtrsa. immicrlKU n - . . ' COUOO. 


WYLfiVl 

PRESS Uft2 SENSITIVE RECORD MATERIAL 

°“°- ss ^ lmt to The National 
MM^dSd Ccjr?ss1> DvU>a - Cii!5 » » corporation 

Application Jose 39,1953, Serial No. 365,154 
4 Claires. (CL 117—36) 


This invention relates to manifold record material, and is 
more particularly pertains to such record material which 
* ia3 a *f? ni ^ er coaung thereon of microscopic gelled 
hydrophilic colic:J capsules, each of said capsules con- 
juting of a dense oil-impervious shell-like will of film 
forming colloid material deposited around a nue'eus ot 
an oily water-immiscible printing fluid by coacervate 
forces, said capsules being rupturable by priming or writ¬ 
ing pressure applied to the record material so as to 

sheeL* t:Ui printins fluid for trmsfer to an underlying 

The encapsulating material which encloses the oil drop¬ 
lets is a single gelled hydrophilic colloid material as -ou- 

“f, s “' es mad: °f a complex gelled gellable 
hydrophilic colloid material, which characterizes the 


The drawing shows the manifold sheet of this Invention 

to ™-»“»■ isss 

25 be , de^ribL e | f Vm d e "^ i 7 ,eat of ,he invention there will 
2 o* oesenb^ a manifold sr.ect containing as the printing 

Ph" yM fiJime.^ C ° m?0U " d 3 ' J ^’(P^imc.hylaminJ? 
and f«L! s toy ‘? m,n ? phlha,lde - w “ich is colorless 

-.- cuaracenzes tne fact whlTa refold “ "ft* in, ° adso T»i°n con- 

encapsulating material of the microscopic oil-cortaiainr- 30 ma erial sfch ^ fcn '*"- ed w ‘'b acid claylike 

capsules with which the record material is coated, as di^ sodium alu^m.m 3 ‘ t5 ’ ° r ’ coli,e ma,erij| . as 

closed m application for United States Utters Pm-1, !£. f , ® malsraI - or «wh in which the 

Senal No. 365,198, which was filed on the same day 'm for h y J ™Scn or some other 

this app.icaton. by this applicant and Loweli Schleicher Pa^ntTwo 2'Jriiv Uni!cd Slite > Lcnrera 

The record material of this invention also is dirt,a- 35 color r -- t'-v 2 ’ 44, " 5J7 ' As a secondary 

gu,shed from that disclosed in applicant GrecVs Uci'cd * 01,y pr, ‘ u,n S £uiJ of *-* preferred 

States Patent No. 2,374.062, and applicant Green's and “ prov:dtJ * VP* of color reactant 

<vcbcrt W. Sandberg's United States fta*e-.»s *>.543 *• j"™ f r °m a normally colorless form to a 

2.550.466; 2.550.467; 2.550,463; and in * ith «* clay maSjw 

in the patents, instead of using micro.-ccpic oil-co.ravirv go Dref-rred‘ com If p “ S3 0 e of “me hours or days. This 
capsules in the transfer coating, the oily printing f aid was °n* nYhY? p d “ bcrx °yl leuco methylene blue, 
conuviied in droplet form in a continuous gei'rf hyd " *“? M ,riphcayI «"<**»* 

pome colloid film. J ”"3* 10 *?“? ln time . but the recondnry color reactant 

In forming a continuous hydrophilic colloid film, there phthMVe com? f ° rmS a . ct>!or *‘ :ich is >»&<* The 

s a permeable condition set up whereby, even thett-h 45 mark L b. 2 to f^'m a colored 

L e suriace of the .-dm is hardened hy treatment i\nt 'icon-'- -j r ? L ‘‘‘’ crted ,ater fc y the color of the oxiuized 
closes the surface pores, tracks may form dirou-h tan! ^ Z?J? ,0r L r f. c,3 . nt 


closes the surface pores, cracks may foraa duou-h f-n! 
olrng or due to cnvireumental conitier^Sre^re 
tee film. In such cracks the voids holding the oil ire 
opened up because the cracks run strui'-.t throj-h e 
voids. As the walls separating the voids in the fim are 
somewhat permeable to the oil, oii may leak cut rot 
only from the region of the cracks, but from uncracked 
portions of the film, leaving the film inadequate to »-r- 
form rj function. ^ 

In the present invention the microscopic capsules, 
although adherent to one another and ,o the 
maintain their individuality so that if crack' are ns v bv 
folding of the paper or otherwise, the cracks in the c - tin- 
•«ll run between the capsules „nd not throuch th.m 
Also, in die present imemien the microscopi* upse'es 

*° ,h ° o;i b >- * •■"«!» >j dVv^d 

dwUb-J day v ;lp ‘' ;i -'" ic ' n - That mzihn-1 v ’,|:‘ b- 
uilinof. r- ir * 4 ° f - r ** b:« 

Tne manifold sheet ,t .hi, invention |V.,..fr,.. a 
S.i.srnor to «t.o . vhov„ J. ,e p;iUr ., .b *' 

vou-ereeV .. . a * ' hc,f l: ‘ ^ 

Thereto,e, it i. „bj C e of ihi. insertion to e-n -• 
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ab-v-'a-e'ca-ri-H 1 *"* r Wfc 'v’ tJ ’ C co, ‘^-reacton s named 
80 /',?‘ c carried, applicant ha, diosen for the preferred 

«:.c color reactants being 
w 'i'.,,y 1 arPXJn:s several percent, by 

L f th towl ar ‘ 10L '‘'t of t*; prim'ng fluid. 1 

-Jfc’V® e ';»P*“|ating coi'eid material for Lhc preferred 
ICS selected a gelatin, although 
‘* 3 hydr ° ?hiHc ' X "° id3 ' luch « 

The preferred methc 1 of formfrg the capsules I'.c'u.'cs 
me vt.p ,f treating an.uqueou-; so! of Ihr cc»oid matcrkJ 
«"«W0«l 'b«eiu. with a salt iolmion j 
cause, the col oid mater,al to deposit around (he oil d.op- 

! ; Kr * c:,us . :, ;s l '** to cel. h, mating up 

the c.,.u,j ar r, arena.', or.e gal'or. of an oil-in-watcr emul- 
; i °. p ' r,s - bv of trichloroulnh. n/l contain. 
‘ n . s , a ; c . rl "' reactants, :„J IO) p ; ,rts. by -eic!!. of a sol 
o. 10 „ , ej_wcig.it, of pifkin g:!..tin r, wat..r, is prepared 

! frcTn 2m’’s C °. n!in,:!l ’3 ^rop ,!« of L; oii 

>s Iren 2 to .< m,cions. This mateti .1 i., k-pt al 40' 

,a -rr" lUs frexn Eelling With the 

.1. p.rrt..:e in. lie mgreu. n, still kept at 50* C co- 

r; ,; / v r: ■ is: -‘“v ■' b >:-^ «r.v.wi.i. 

If;,'; V . Vl •’ St-^OI. o: , by ».i s l.t. of 

. 13 rl " '• r -' -It addition .if -his .«*. 

* 4# ' Cv ‘ !lr, i* 10vi *'y co»:iiftt ju> a.>»iion. 


ONLY COPY AVAILABLE 












. ”^° * e * t f >e coacervate, the heal«l coaccrvate mixture 
u poured mto JO gallon, of 7%. by weight, of sodium 
ndphate m water at 19' centigrade, with agitation. At 
r"J po ! n }. Ihc encapsulation of the oil with the gelled 
hydrop_d:e colloid material baj taken place and the fur- S 
ther steps are to put it in condition for use as intended. 
The material is filtered and washed with water, the tem¬ 
perature being kept below the melu'ng point of the gelatin, 
to remove the salt. If desired, the filtered material is 
haliened by combining it with 2 gallons of a 37% solu- 10 
twn of formaldehyde in water. This hardened mass is 
tten filtered and washed to remove the residual formalde¬ 
hyde. The resulting filter cake is adjusted to the proper 

ZWJT^ the additioa °f water or the removal 
thereof, by ordinary means such as centrifuging or spray 13 

*?“*} *° d . ‘ h ? TV*™' “ mdy tor u “- A* this ma 
nliintenltd for a paper coating composition, it 
is kept in aqueous suspension and applied directly to the 
paper, which is then dried, leaving the capsules adherent 
to the paper and to each ether in a film. 20 

.\ l ^ P °a ,0n f* ,his < ! uid ** * parsely dispersed in water 
and placed under a microscope, it will be seen to con¬ 
sist of microscopic capsules of the hydrophilic a loid 
material, the individual capsules being several nv.-roi,. 

m diameter and each containing a nucleus of oil As the -1 

d ? crej ? ed - the capsules tend -a form ‘ 
aggregat.ons, like bunches of grapes. \Vh ., the ma¬ 
terial is of the right consistency, it is com.-a on paper by 

J™*** ° r of tbe commonly 

used metbc i of coalite ~.^r, and allowed to dry. The 30 
material is of such „ nature that the capsules are adherent 
to each other m the coating, and will adhere to the 
Uriah’ WliJl0ut 1116 addilion of any other binder ma- 

For more details concerning the process of making the 35 
microscopic capsular material, reference is made w my 
co-pcndlng application. Serial No. 365,106, regarding the 
P r ov*? ss i t • which attention baj been drawn. 

^ tof , c ! : ' d ; 5 a^orption color reactants which form 

C ° r i iT7 a ly -° r ' C . 0n,2Ct wLh acid clay-like material, 40 
f"* 31 l< ;= iffnlioned attapulgito, are malachite green 
'*, hic1 ' l5 , 3 ' 3 bKfp-dimetitylamiaophcnyl) phthai- 
form hv;«i? tthy nnd f rc,p>1 boc.oiog-ics thereof, which 
form b-uish green marks cn tl.e acH-Hke clay sensitized 
reccving sheet. Otaer comparable tuid equivalent male- 4* 
rials are found la United States Palm, Ho. 2,543 356 to 
which attention has fc-en directed. ' * t0 

Tlte material In tha cil wit!* produces the maik on 
the receiving sheet need not be a reactive material but 

?y«,tedJ. n nr C Co! ° r * :uch as <“‘ d r.o 

to the other materials used in forming the capsule;, suc *. 

al KTS fraCt J 0Ii< 1,:<c F '- ri;:n ° ;i * vegetable oil such M 
as castor oil and cottonseed oil, animal oils, such as 

-perm oil and lard oil, and any other various synthetic 
o.'ls. SUCH msthyl salicylate. 

coatln? r>:•«*; •! -v ...»$ « • . 

_ * . w.i-i 4.,vu,u l*c uscu in such quantity 

on ihc paper that when dried the coated area will be cn 
* l!p f i**" w " h ,hc n 'C*-0 copic capsules, '-at such 

of anfnch ht ^ ‘’° i" 0 *' ' l,a ? a f,: * c,!on of a tho isandlh 
of an inch, be*. .use (he *ize of the capsules is in term, of 
•^vcral microns. A four po-rd c.\»lina on a mm r»r 
paper 25 inches by 38 inches is satisfactory. 63 


f * thh < ?L°'S a ZZ TilblS plptr - c° Jted **- 

tha? described cornmg composition laid with 

'' “g:! d . * UTt ** on the attapulgite-scnsiti ted surface 
r . f “'X‘ v, f n * ^.form, a manifold system which is 
sponsrve <o very ogfct printing or writing pressures 
? ' h ” ° rdl f 5x '“ y ““d in "cry-day printing and writ- 
f “ d di5ticct mar)u °n the receiv- 
rourt & ^““=8 u 50 durable that it will undergo 

rough handling without premature rupture of the capsules 
i and is proof against the deleterious influence* jf thl 
environment, athtr atmospheric or artificial. 

. . , CT P 53 * ** rendered porous if the celled ma* 

\Vhile t0 * y * i, ! ,OB » w ashing out the sail. 

de^nbTdU laT- °si *« invention herein shown and 
Primarily y adap,cd to fulfill ,he objects 

P ‘ ar 7 s!a,cd - !t is lo be understood that it is not 
10 c ° n;< n* ,h * invention lo the one form or 

emw’m'" hCre '" d,sc!o,ed - f or '« i* susceptible of , 
embod.ment in vanous other forms. V 

Whzt is claimed is: 

,Jl* r *«>rd material base sheet having on a surface 
a coa >'"S consisting of a profusion of micr” 
tf a pre * v ‘ ,r; ‘ rv Pturabli capsules having walls of 
, C hydrophi,ic colloid material in suV 

stantU contiguity, each of the capsules consisting of 
an oily watcr-un.-nhciblc printing fluid as a central 
nucleus around which ha, !^en evenly deposited by c^l 

S“t the r S-c ? l dCnS *- ? iI ' i 'J 1 P= r ' T 'eable shell-like 
i"? ?! Z dc!:ClJ matcnal, said capsules being rup- 

coated'sheet 5 ° f mar>;in * prcS5Urc5 applied to the 

h,v , i "» coa(cJ «n a surface thereof ml- 
»^- CapS S^ haVin 8 walls Of gelled film-forming 
fniu s'‘ ' C f °‘i materia,> the ca Psules being present 
.J“ ch nui jter that they are ir. substanti.il contiguity 

ZtZt 0f aaid capauI « consisting of an oiBy S 
whTh K^ | Pr “ ,,,nS ! :uM 05 a cen,ra l nucleus 7 around 
a .W. n- S “ eV<r - ,y b y conception force* 

liar^e -'T^^' CO - lini of the colloid mate- 
', ' J cupsu! « -“i=3 nipturable by priming or mark- 
y ‘ c “/ rcs to th: coated sheet of paper. 

T :ct . 01 pa i >er having on a surface thereof a 
sistir° S r f h . a ‘ “ , - m jally colorless, said coating con- 
' ' , a P‘. of, sion of pressurc-rupturabie microsconic 
* H *A nS W= t l * of CChi film-forming hyd'r^ 
of r-' ! ,n substantial contiguity, each 

n-rmV-t^‘ n S C i > '? : ' [ln * of a dcr se shdl-like oi'-im- 
S cTr -j e nT a 0 C0!!oM nia,dri?l deposited about 

priatir'/ J »,?M h US ^ 3 Co or! ' is oi, y watcr-immiscible 
pnntinj ..md by ov*cerYshofi forces. 

nri;-J:Y C r d p ?’ uria! of cIairtl 3 in which the oily 
f n * " d c( a water-immiscible oil vehicle 

which n carricj a oolcrlcss cclor reactant which turn* 
to a co ored lorm cn contact with paper scnsi’U-d by 
hav.ng taereon acid day-like material. y 
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This invention relates to oil-containing microscopic 
°/ complf s hydrophilic colloid material and to a 
method of making them by coacervation. 

dront.f^*^ 1 - - hs c .?P 5U,es> which are microscopic oil- 
opiei-containmg oil-impermeable cases formed of dense 
gelled complex colloid material, are formed by causing 

o. r i P dront’ n | of com P , « co,loi ‘ J material around microscopic 
oil droplets as nuclei by a process of causing coacervation 
by dilution or adjustment of the pH to occur in a mixture 
of tsso different colloid sols in which the oil droplets are 
dispersed, and then gelling the complex colloid. 

one r„Z‘r e ma ? b , c . made hy forming an aqueous sol of 
one colloid, emulsifying the selected oil therein and 

lo d L‘A .T U,S,0n 1 W,lh an “P*™ so1 of another col- 

oil emulsL Therein. ma> ' * ^ ” iXed and ,hc 

“•“"••to" ’’ cau:cd by dilution and/or by ad¬ 
ust,ng the pH of the mixture. The reliable colloid ma¬ 
terials used m the sols must be ionizablc and exist in the 
mixture with opposite electric charges. This mnv be 
brought about by selection of the colloid materials or bv 
H- lhe PH | 0f ,h u e So1 mixtuie in which the oil drop- 
arc a^ho.cric ' D eVC,U °” ° r b °' h ° f ,he Coiloid3 

h a Il, d nv r . ei ! , u a ^ er „ th J C gelalion - any ,hi further steps of 
hardenii.^, the gelled material; separating the hardened 
gelled material from the remaining liquid; drying if and 
comminuting it to the desired particle size, may be used. 

Lithe, one or both of the colloid materials should be gel- 
' ab ' e a,d u . s . cd m such . concentration that the coacervate 
complex colloid material is gellablc. The process steps 
down 10 the gelation step, arc cnrrieJ cut with the in¬ 
gredients ,ti a temperature above the gel point of the col- 

cooling ***” 8 * USC<J ’ a " d ge,alion is brou 8 ht about by 

The finished product, before drying, may be used for 
coatings or films, as the capsule s adhere together after 

bC C1St int0 any wanted foim. 
If desi.td, after hardening and drying, the agglom rate 
mass of capsules may be comminuted to form fine granules 

™ SU V The bdns 50 «»*M «"d 

tending m the numerate fu-m to cleave between the 

capsules, are not destroyed to any great extent by com¬ 
minution of the mass. y 

I he droplets of oil in ihc capsulcss of the product are 
centrally located 11 the capsule and are protected from 
contact with the surrounding environment by a thick ,elf- 
supportmg tough shell-like film of the colloid materials. 

1 he encapsulating complex colloid material may be hard¬ 
ened and watcr msolubilized to a point where the capsules 

In* film ' y f rCjWan, . t0 hiat al,d moisture. 1 he encapsulat- 
in, Dim of a capsule may contain one or more droplets of 
oil. the droplets in the l.tt-r <■.«- ., • 

,dC Rv“o'r pC " 4i \ ! °?. cc 01 ,hs e muisiiv» i'nieri'acc tflni' l “ 
“ ° r od< '. n .» ";'’d m this 'pec : f: C :,i:'(,n. i- ruvnt 
any s...te.*.,nv,., ;! , ., blC ,i u |j >„j, for tnaU f . 

• ■iter e.million,. Included among ih.> .c 


10 


30 


occur naturally, such as olive oil; coconut oil; castor oil; 
fish oils; animal oils such as sperm oil; esvj.itial vegetable 
oils; mineral oils such as petroleum lubricating oil and 
kerosene, and xylene; and synthetic oils such as chlo¬ 
rinated diphenyl, methyl salicylate, etc. The oils may 
contain dissolved or dispersed material such as medicines 
adhesives, dyes, and the like. In the case of dispersed 
material, it should be sufficiently fine to be colloidal in 
size. 

By ionizablc hydrophilic colloid material" are meant 
substances such as gelatin; albumen; alginates, such as 
sodium alginate; casein; agar-agar; starch: pectins; car- 
boxy-mcthylcellulose; Iri^h moss; and gum arabic. 

As has been said, in order that coacervation mav occur, 
15 the two kinds of colloid ions, as they exist in the mixture 
before coacervation, must have different electric charges. 
Some kinds of hydrophilic colloid ions in aqueous sols 
are negatively charged, r curdlcss of the pH of the sol; 
some kinds are positive); charged, regardless of the pH 
20 of the sol; and some are amphoteric, having an i,o-electric 
point above which they are negatively charged and be¬ 
low which they are positively charged. The electric 
charge characteristics of a hydrophilic colloid under con¬ 
sideration may be determined by electro-phoresis in a 
25 manner to be described. In the event that one or both 
of the co.loids used arc amphoteric, the pH of the sols 
may be so adjusted that the colloid ions of the two kinds 
are of different electric charge. Amphoteric hvdrophilic 
colloid, of the same iso-electric point cannot be used. 

In the process of coacervation, the complex colloid 
material deposits around the oil droplets to form the 
capsules. 

One of the main uses for the capsules formed by this 
process is in the making of transfer films on manifold 
35 record material. The oil in the microscopic capsules so 

u, cd wci.d be of itself or contain a marking material 
which would be transferred to an underlying sheet by 
printing or marking pressures that rupture the capsules of 
the transfer film, to cause marks on said undcrlving sheet 

40 I raD w r ? mS ?■ ru „ pt . urabli »Pe which contain oily 

Patent V* discloscd * n United States 

Barrett A'V ,548,j66 ’ ", h ! ch 15SUed on ,h? application of 
Ba.rut K. Green, one of the applicants of this application, 

l K n° b S r V ‘ SaDdber «' but such disclosed films are not 
go composed of capsules. Transfer films such as those 

enrnv'' ? r4cn a ' J Sa »dberg patent consist of a 

commuou, i.m, p h ase 0I - hydrophilic colloid material hav- 
" 01 0:1 dls Pcrsed therethrough. The 

„ fw? a h aff ° rds somc opportunity for escape of 
50 Ihv fluid droplets because of the sponge-like texture 0 f 
the collotd gel. Cracks in the films of the type disclosed 
in said patent will run right across the voids holding the 

U,e l °' 1 - Sl ; cl ' tracks may bo caused by 
lding the record material or may be caused by unusual 
55 environmental conditions. * 

The product of this invention makes tr.-re- fiVns 

that cAcU r in r t 0 fi , lh °f C disc ‘ 0scd in ,he saiJ P-->«nt, in 

v. n'.A A * film formcJ of the capsules cf this in¬ 
vention do not run across the capsules, but run around 

Co them, so that the oil is not released by random cracks 
Produced in the film. Moreover, the pore rize ITlhl 
con,p.cx colloid encapsulating film may be reduccJ dur- 

• i?4S3. >n- Jr>ins ,0 hoU lhe - wS^t« 

Ca 5 ',r rr ^r-T d mci!,0li manufacture of these can- 

et A d ;P c ‘ sils “round cc., 1 , oil drop- 

iti as a niMcii*, forming a Jcr.se shall-lit.. « • • • 

case win, me oil nucleus a. the center " 

ire -oT ."! 1 mn ’ S ? f P f'k d hydrophilic colloid material 
. of • /V m, '“ ;!- ,ri - v rmtoui because of the na- 
! , --a •• ft'ctwres, the capsules will be more or less 

* a s’ tc u.s wo.uioi exercised in forming 
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tricMorodiphcnyl used in Ihc preferred embodiment of 
the invention may be mentioned methyl salicylate, pe¬ 
troleum oil, coconut oil, castor oil. and sperm oil. These 
oils were usec in a proportion of I to 1, by weight, with 
the colloid materials The hardening step when methyl 
salicylate is used must be at about pH 7, as at a pH 
above 7 there is chemical reaction between the sodium 
hydroxide and the methyl salicylate through the pore 
openings in the capsules. Whenever any such reaction 
is likely to occur between any of the ingredients, similar 
precautions should be taken. 

The mixture of emulsion and sol need not contain equal 
parts, by weight, of the two colloids used, as will be 
evident from the diagram of Fig. 2. For instance, if the 
mixture contained 5% gelatin. 15Cc cum arabic, and 
80% water, the dilution starting point would be at 38 
on the diagram, and the coacervation region 30 could be 
obtained by diluting the mixture with water, in which 
event line 39 is followed. In this proportion of colloid 
material and water, the dilution could be made with a 
dilute gelatin sol. If a 5% gelatin so! were used, the line 
of dilution would be represented by broken line -10. If 
the starting mixture is at point 41. dilution with water 
would be along line 42, and dilution with a 5% gum 
arabic sol would be along line 43. From an observation 
of the diagram of Fig. 2, it will be obvious that less water 
dilution is needed when moving along center line 34 
than when entering region 30 obliquely. The examples 
of starting mixtures represented at points 33, 38, and 41 
are representative only and should not be deemed the 
only starting mixtures that could be used, as any con¬ 
venient point between line 31 and region 30 could be a 
starting point. 

Generally speaking, there should be no chemical reac¬ 
tion between the oil and the colloijs, and the materials 
should be chosen with that point in mind. 

Other agents than sodium hydroxide for adjusting the 
pH of the coacervate mixture are sodium carbonate and 
potassium hydroxide. 

As was mentioned earlier, the encapsulated material 
cemW be either a printing fluid of an intrinsic color or 
a reactive ink that changes to a distinctive color when 
applied to sensitized record material. As examples of 
an oil with a color added may be mentioned Sudan III 
or Sudan IV dye in the before-mentioned trichlorodi- 
phenyl. As examples of an oil with a colorless color re¬ 
actant added may be mentioned 3,3 bisfp-dimethylamino- 
phenyn6 dimethylamino rhthalide, or 3,3 bisfp-dimethyl- 
amino) phlhalide in the trichlorodiphenyl. 

With reference to Fig. 6, the process will be described 
where the mixture of sols and dispersed oil has the pH 
raised, before w ater is added, to a point where coacerva¬ 
tion by dilution will not occur, and. after the addition of 
water, it is returned to the coacc. .ate region by pH 
change. 

Twenty grams of gum arabic is dissolved in 160 of water 
and emulsified with 80 grams of trichlorodiphenyl. This 
emulsion is mixed with a sol made of 20 grams of pig¬ 
skin gelatin, with its iso-electric point ai pi 1 S. and Iml 
grams of water. If desired, the emulsion may be made 
with the gelatin sol instead of the gum arabic sol, the sol 
which is used for making the emulsion being a matter of 
choice, or the sols may be mixed and the oil emulsified 
with the mixture. Good results may be obtained using 
up to 100 grams, or more, of the trichlorodiphenyl. The 
pH of the mixture of colloids and oil i-. about 4.5. and a 
complex coacervate will form if diluted according to the 
ternary diagram of Fig. 2 The process of dilution, when 
used, must be slow and uniform to insure proper deposi¬ 
tion of the colloid material around the oil drops. To 
pres-ent this tedious dilution, the pH is adjusted to 5 or 
higher v.!;!i 2il : - i hydroxide in water. The pH 
erudition makes ii i'.i. os-inle to cause complex coaeer- 
Yuticit of tue comiij.x by the adJaiu:'. cf .i.e amount of 
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water to be used. Next, 500 grants of W'aler is introduced 
into the mixture, and the pH is slowly adjustcJ back to 
4.5, which is in the complex coacervate tangc. Ten per¬ 
cent, acetic acid in water may be used for this pH adjust- 
5 ment. The 500 grams of water is a variable item, and, 
therefore, a larger or smaller amount may be used, de¬ 
pending on the oil drop size and the final aggregate size 
that is desired. In general, the larger the oil drop size 
the more water is needed, and the less water used the 
10 smaller will he the size of the capsule aggregates. 

In all of the foregoing steps, the ingredients are kept 
at 50 degrees centigrade, and the mixture is being continu¬ 
ously agitated, but not so much so as to cause foaming. 
By adjusting the pH back to 4.5, the mixture is taken into 
i5 the complex coacervate region, and the complex colloid 
is deposited around the oil droplets. To harden the 
capsules—that is to say, to harden the encapsulating ma¬ 
terial—3 Vi grams of 37% formaldehyde in water is 
added to the mixture with agitation. This last step of 
20 adding the formaldehyde is also done with the ingredients 
kept at 50 degrees centigrade. In order to complete the 
hardening action, a subsequent pH adjustment after gela¬ 
tion is necessary to bring the mixture to the alkaline side. 

The mixture is next gelated by lowering the tempera- 
23 ture to 10 degrees centigrade during a thirty-minute in¬ 
terval, with agitation, whereupon the complex cncapsu. 
laiing material forms a gel within which the oil droplets 
remain fluid. After this, the pH is adjusted to 9 with 
a 20% solution of sodium hydroxide in water. Sodium 
30 carbonate may be substituted for the sodium hydroxide, 
if desired. 

This last form of bringing about complex coacervation 
is generally more efficient than that where large quantities 
of water are used to dilute the mixture, in accordance 
35 with the ternary diagram of Fig. 2. In this modified 
form of the process, wherein the complex coacervation is 
brought about by adjusting the pH, a more efficient use 
of the colloid material is made—that is to say, practically 
all of the colloid material gods into the making o' the 
40 capsule walls—whereas, in the dilution form of causing 
complex coacervation, some ' of the complex colloid 
material exists apart from the oil droplets. 

The capsular material, containing the oil droplets, made 
in accordance with Fig. 6, is of such consistency that it 
45 !" a >’ *? e usec * directly to coat on paper to form a film 
in which each of the oil droplets is enclosed in its own 
hardened colloid capsule. This material may also be 
dried and comminuted, as was the case with the ma¬ 
terial made by the dilution form of the process. In fact, 
-0 the material is practically the equivalent of that me.de by 
the dilution form of the invention except for the improve¬ 
ment noticed ir. the efficient utilization of the colloid ma¬ 
terial, and except for the fact that not so much water 
needs to be removed. 

J5 That the capsules actually retain the oil droplets has 
been proved in various ways. The dried capsular ma¬ 
terial was placed in a Soxhlcl extractor with toluene and 
subjected to extraction for a week. The material was 
then removed and dried. Upon crushing the capsular 
00 material, oil w.,s released. Paper upon which a film of 
the material containing 3,3 bisip dimcthylaminophenyll- 
6-dimclhylamir.o phthalide in the oil droplets was similar¬ 
ly treated in the Soxhlet extractor. Upon removal .and 
drying, it was used as a transfer sheet and placed over 
65 paper coated with attapulgilc clay. It made marks on 
the clay-coated sheet when subjected to printing, and writ¬ 
ing pressures, that were as intense as marks made there¬ 
with before the extraction attempt. The same paper was 
put in an oven and kept there with an amount of unpro- 
70 tceted oil equal to that in the paper. Whereas the un¬ 
protected oii csapoiatcu- in one ski), there was no evi¬ 
dence of any loss of oil from the paper, even through 
left in the oxen for ninety dess at the same temperature. 

While !h. imtmion. including the ingredients and the 
la steps, has been fully out in.J in the foicgoing sp.eifiea- 
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tion, the steps arc capable of some modification in regard 
to temperature and amounts of ingredients used, and the 
ingredients themselves, of course, may be changed, as 
indicate!- earlier in the specification. 

What is claimed is: 

1. The method of making oil-containing microscopic 
capsules of complex hydrophilic colloid material, includ¬ 
ing the steps of providing an oil: mixing the oil with 
two compatible aqueous sols tn which the oil is emulsified, 
the two sols containing, respectively, different hydrophilic 
colloid materials having opposite electric charges in the 
mixture, at least one of the colloids being gcllable: caus¬ 
ing coacervation of the colloid material by adding water 
to dilute the colloid mixture to an extent sufficient, in 
the absence of oil, to bring about a cloudiness in the 
mixture, to produce, by separation, a complex colloid 
rich portion and a colloid poor portion with said portions 
in equilibrium, whereby the complex colloid rich ma¬ 
terial deposits by coacervatc forces around the individual 
oit droplets as nuclei, individually encapsulating each 
droplet, leaving the resulting capsules dispersed in the 
residual liquid consisting of the colloid-depleted portion 
of the mixture, the foregoing steps being carried out while 
maintaining the mixture at a temperature above the 
gelation point of the colloids therein: and gelling the 
encapsulating <-omplex colloid material by cooling. 

2. Microscopic oil-containing capsules made accord¬ 
ing to the method of claim 1. 

3. The method of claim 1 in which the colloids used 
are gum arable and gelatin. 

4. Microscopic oil-containing capsules made according 
to claim 3. 

5. The method of claim 1 in which the mixture of sols 
is made by emulsifying the oil in one of the aqueous sols 
and mixing the emulsion with the other aqueous sol. 

6. The method of making oil-containing microscopic 
capsules of gelled complex hydrophilic colloid material, 
including the steps of forming an oil-in-water emulsion 
with an aqueous sol of a first ionizable hydrophilic col¬ 
loid material as the external phase and a selected oil as 
the internal phase; mixing said emulsion with an aqueous 
sol of a Second tameable hydrophilic colloid material, at 
least one of the colloid materials being gcllable, said col¬ 
loid materials being used in such concentration that they 
are compatible in the mixture and so the complex 10 be 
made of them will be gcllable. and said colloids being 
selected so as to have opposite electric charges in the 
mixture, the pH of the mixture being adjusted, to bring 
about such difference in electric charge; diluting the mix¬ 
ture uniiormly with water, enough water being used to 
bring about, ia the absence of oil, a cloudiness in the 
mixture to cause complex coacervation of the colloid 
materials and deposition of the complex material around 
the oil droplets as nuclei, all of the foregoing steps being 
performed at a temperature above the gel point of the 
sols; and cooling the resulting coacervate product to cause 
gelation of the resulting complex colloid encapsulating 
material. 


7. Microscopic oil-containing capsules made accord¬ 
ing to the method of claim 6. 

8. The method of making oil-containing microscopic 
capsules of gelled complex hydrophilic colloid material, 
including the steps of forming an oil-in-water emulsion 
with an aqueous sol of a first ionizable hydrophilic col¬ 
loid material as the external phase and a selected oil as 
the internal phase; mixing said emulsion with an aqueous 
sol of a second hydrophilic colloid material, at least one 
of the colloid materials being gellablc. said colloid ma¬ 
terials being used in such concentration that they are 
compatible in the mixture and so the complex to be 
made of them will be gellablc, and said colloids being 
selected so as to have opposite electric charges in the 
mixture: adjusting the pH of the mixture upwardly so 
that complex coacervation will not be brought about by 
water-dilution of the mixture; adding water in an amount 
which would have caused complex coacervation had not 
the pH been adjusted upwardly; adjusting the pH of the 
mixture downwardly to where it was, thus bringing about 
deposition of a complex coacervate material about the 
oil droplets, all of the foregoing steps being performed at 
a temperature above the gel point of the sols; and cooling 
the resultin'- product to cause gelation of the resulting 
complex colloid encapsulating material. 

9. Microscopic oil-containing capsules made according 
to the method of claim 8. 

10. The method of making oil-containing microscopic 
capsules of complex colloid material, including the steps 
of making an aqueous sol of gum arabic; making an 
aqueous sol of gelatin having its iso-electric point at 
pH 8; dispersing in either sol a water immiscible oil; 
mixing the resulting emulsion and the other sol together; 
and causing the colloid materials to form a complex 
coacervate, by dilution of the mixture with water to bring 
it into area 30 of Fig. 2 of the drawings, which coacervate 
deposits around the oil droplets, all the foregoing steps 
being carried out at a temperature above the gel point 
of the ingredients; and lowering the temperature until 
the complex colloid material around the oil droplets gells. 

11. Microscopic oil-comaining capsules rftade accord¬ 
ing to the method of claim 10. 
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This invention relates to ofl-conlaining microscopic 
capsules o.' a gelled hydrophilic colloid material and to 
a method of .muling them by salt-coacervatioo. 

Tho microscopic oil-impermeable capsules, made in an 
aqueous medium, are several microns in diameter, and 
ea^h cor,mins, as a central nucleus, oil surrounded by a 
relatively and uniformly thick encapsulating wyll of tho 
gelled colloid material. It ths capsuies are dispersed in a 
great deal of v.ater they may exist individually, but if 
the free water is removed the capsules fend to agglomerate 
like bunches of grapes until the mass becomes adherent 
and more or less solid. 

By the process s'eps to be described, the colloid en¬ 
capsulating material is rendered impermeable, as far as 
tho oil is concerned, so that it cannot escape un:d the 
capsule is ruptured. In this way the oil is ccntainod 
protected against environmental and other deleterious in¬ 
fluences. In tho event the free water Is removed, the 
capsules may be treated as solid material ev-n though 
more than J(K» of the weight of the mass may be oil in 
liquid form. If desired, the capsules may be hardcced 
and rendered insoluble so that the free water may be 
drven clt by heat, the dried material being immune to 
tho destructive influence of water and other equivalent 
solvents. 

Tho oils which may be used in the process are the 
watf immiscible oils which are inert as to the encapsulat¬ 
ing material and which may be emulsified wi'h aa aqueous 
sol of the particular hydrophilic gcllablc colloid used. 
Among such oils are the mineral oils such as petroleum 
fractions; animal oils such as sperm oil; fish oils such 
as halibut liver oil; vegetable oils such as cotton seed oil, 
com oil, castor oil, acd coconut oil; essential oils from 
plants, and synthetic oils tech as methyl salicylate and 
chlorinated diphenyl. 

Among the tellable hydrophilic colloid materials may 
be mentioned gelatin and agar-agar. 

In the oil, that is used to form the droplets which are 
surrounded by the encapsulating material, may be dis- 
so'vcd various selected materials, or dispersed solid mate¬ 
rial of colloidal sice, saeh added substances, of course, 
being inert to the other ingredient materials. Among 
such C'ncly divided solid substances may be mentioned 
dyes such as aro used in making Inks, solid chemical re¬ 
actant substances which will be described, medicines, 
perfumes, and other materials which it is desired to have 
protected from the environment or which it is desired to 
have isolated for other reasons. Among substances which 
■nuy be dissolved ir. the oil may bo mentioned oil-solubla 
dyes, adhesives, ot'-soluble vitamins, and the like. 

Among the mint important uses for such material in 
an aqueous dispersion is as a paper coating composition 
which for4r.«_a transfer film. The oil in the micioscopic 
capsules so Used would be of itself or contain a marking 
material which would be transfeired to an underlying 
sheet by printing or matking pressures that rupture the 
capsules of the oveilying transfer film, t) cause said 
marks on the underlying sheet Transfer films of ruptur- 


able lype which contain oily droplet* of marking fluid 
are disclosed in United States Patent No. 2.548.366, 
. wh'eh issued on the application of Barrett K. Green, thi* 
applicant and Robet W. Sandberg, but such disclosed 
5 films are not composed of capsules. Transfer film* such 
a* disclosed in said patent consist of a continuous film 
phase of gelled hydrophilic colloid material having fluid 
droplets of oil dispersed therethrough. The aforesaid 
continuous film afford* some opportunity for escape of 
10 tha fluid droplets because of the sponge-like texture of 
the colloid gel film surrounJing the void* which hold 
tha oik Crack* in the films of the type disclosed in said 
patent will rur. right across the void* which hold tho 
ofl, releasing the ciL Such cracks may be caused by 
1* folding or rough handling of the material, or miy he 
caused by unusual environmental condition*. 

The product of thi* invention makes transfer films 
superior to those disclosed in said patent, in that crack* 
in tho film formed by .he capsular material of (bis in- 
co ventiou do not run across the capsules, but around them, 
*o that the oil is not released by random crack* pro¬ 
duced in the film. Moreover, the pore size of the hydro- 
ph.iic colloid encapsulating film may be reduced during 
gelation and drying to render the encapsulating film ira- 
-1 permeable to the oil inside, as will be explained. 

Because ail films of gelled hydrophilic colloid mate¬ 
rial are to a degree molecularly porous because of the 
nature of gel structuies, the capsules will be more or less 
porous according .o the control exercised in forming 
3C them. If the gelation step is performed rapidly the pore 
size will be small and the capsules will retain, by sieve 
action, oils having relatively small molecules. If the 
gelation step is performed slowly the pore structure of 
the encapsuhting material wall be coarser. The hardeo- 
ing atep is carried out iu a high pH environment, as will 
be described, which makes the capsules harder, mors 
heat rcs>s:ant. acd insoluble in water. If the capsules are 
used to hold .narking fluids, renal! pores arc desired, 
whereas if the capsules are to b: used foi other purposes 
40 where slow release of the oil from the capsules is desired, 
larger pores would be preferred. The process is flexible 
to achieve either condition. 

If the capsules are to be dried, they rnay be dried in 
an oven and the resulting agglomerate materiel ground 
48 and washed to remove the oil which escaped dur ng grind- 
ing. tc farm apparently dry granules or, if desired, the 
f.uid-dLpcrsed capsules may be sp.ay dried, in which 
event no comminution or washing is necessary. In the 
dry granular form the capsules containing the fluid oil 
80 are handled and stored in the same manner as other dry 
materials are handled and stored. 

Therefore, i: is an object of this invention to provide 
microscopic capsules of a gelled hydrophilic colloid ma¬ 
terial each having a central oil nucleus. 

C5 It is another object of the invention to provida such 
capsules dispersed in a fluid. 

It is an nltcrnative object to provide such capsules in 
outwardly dry form. 

It is further an object of the invention to provide 
co microscopic oil-containing capsules of hydrophilic gelled 
colloid material in which the pore size of tho encapsulat¬ 
ing material wrj controlled by the conditions of its 
manufacture. 

Another further object of the Invention is to provide 
such oil-containing capsules in which the encapsulating 
material has been hardened. 

With further objects in view which will become ap¬ 
parent In the specification to follow, the Invention in¬ 
cludes the use of novel ing-edients and processing steps, 
some of which are optional, described with reference 
to the drawings which accompany and form part of thi* 
specification. 


aa* ,, ■ • - 


(2) By reference to specific parts of the specifi- 
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Of the drawings: 

l-'ig. 1 is a reproduction of a micro-photograph of the 
capsules dispersed in a great amount of water, the mag¬ 
nification being about 800 diameters. 




aodium sulphate in water. During coacervation, the 
gelatin molecules are deposited uniformly about each 
oil droplet as a nucleus. The uniform addition ot this 
material is accomplished by continuous agitation. 


making the gelled and hardened colloid capsulgs, this is poured into 10 galloui of 7~?Tby wiSt^^ZT 
figure showing the process in general without the specific sulphate in water at 19* centigril/wifcariteL,^T. 
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? Fl *J- 3 and *• V wed be described, a coacervate is herent to the paper and to each other in a film 

«W^n b «f lh . e r K?“ 0f * prop ^ r an,0 “ nt of ** aqueous 25 In determining under what conditions with particular 
solution of a suitable coacervatiog salt Tn order that materials coacervaticn takes place, i—ort may be had to 
the coHoid will not gel prematurely the foregoing step, the formation of a ternary diagT L„ !*££ 

at * ‘emperature above the melting point iug of various amounts cf p : and sodium 

of the colloid sol. Thereafter, the coUoid is gelled by sulphate solution, where* 7 * 

pouring the coacervate mixture into a cool solution of 30 testing various amounts of ( Cith an am 

e same salt which was used for the coacervation, caus- raonium sulphate solution. „ , Q » coacenr*. 

ng the colloid deposited around the individual on drop- tion by use of a salt, the salt . aci, , ,ier !™11^ 
le ; s to gel. This ge.iid coUo:d capsular mass is washed the colloid material causing the colloid material to sena 
with water and filtered to remove the salt. If i, is da- „ rate or unmix. forming, in the vessel in whi‘h 
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then is filtered and wasted to remove the residual form¬ 
aldehyde. The resulting filter cake is adjusted to the 
proper water content by the addition of water, or the 
removal thereof, by ordinary means such ns centrifug- 
° r ! P ra J'. ^S. and the material is ready fer use. 
If this material is intended for paper coating composition 
it is kept m aqueous suspension and applied directly to 
the paper which is then dried leaving the capsules ad- 
herent to the paper and to each other in a film. 

In determining under wbat conditions with particular 
materials coacervaticn lakes place. r«ort may be had to 
the formation of e ternary diagran- from a test¬ 
ing of various amounts cf p- and 5odimn 

30 * L-I P ha,e solution, whereas T roultl of 

tes.rng vanous amounts of t wall, M tm . 

mocium sulphate solution. . - i of coacerva- 

tion by use of a salt, the salt . aci, , ,ter away from 
the colloid material causing the colloid material to sepa- 
35 P 1 *" UDmi *. forming, in the vessel in which this step 
is taken, after they are allowed to separate by gravity, a 
colloid-rich fluid in ihe bettom and a layer extremely 
poor in colloid material on top. Tbe tests which arc 
made to determine the coacervate repot as far as amount* 
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skin gclanr vhich bas its iso-«lrctric point at pH 8 . 
Inasmuch a* ibe finished encapsulated material will find 
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is impractical to work w ith solutions of gelatin Jr which 
there i: less than 59ie water, because of viscosity, the 
diagrams of Figs. 4 and 5 deal in that portion o' (he 
ternary scale above 80fe water. The line 70 in Fie. A 


- -— c-airnai nna ici-na ry scale a Dove sou water. The line '♦O In Km a 

•a important ose iq tbe making of coating compo- 45 and the line 2t in Fig. 5 represent UO'o water the horf. 

sitiou, which will form « transfer film on record ma- zontal line, being indexeTwhh tile * inte^te 

tenal, s-wbi as paper, the preferred oil used is trichloro- centages of water. Coa relation is noticed by a cloud- 

diphenyl which is relatively non-volatile, inert, and which ing effect appearing in the sol which transmits l«s licht 

°rr cd t in 8 c 0 l°‘ , “? a “ d P“ re fcnn. Into thU ^ than normal" This may be noted by S 

tnchlorodiph.nyl may be dissolved a coloriess colo*- 80 light through the sol as the salt solution is added and 

reac ant such a, the crystal violet lactoue which is. as estimating by eye the change towSdi a cloudily 
specified in the patent to which referent h,. >-— _ ,ow . J * cloudiness, or 


. . -luvvuuv nuikU 18, 89 

specified in the patent to which reference has teen made, 
3,3 bis(p-dimethylaminophenyl) 6 -dimethyIaciino phthal- 
ide. The described phthalide compound has a white 


. ir pninanae compound has a white of sodium sulphate in water are added thereto Rcferrin. 

“-ns- * ** * 2rSr-*£3f 
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about y.o, by wcigut, in the trichlorodiphenyl and placed 
in contact with a sheet of paper sensitized with altapulgite, 
will tun tc a dark blue color similar to crystal violet. 
Wheo fluid-dispersed capsular material containing this 


7 - -— —- — viwugu. 5 M, 5 M 

an elettric photomettr may be used. A particular sol 
is made of the pigskin gelatin and various solution* 
of sodium sulphate in water are added thereto. Referring 


oil i, applied toa sheet nnd dried to form a transfer £ « “ m?" 3 f T *7“ 24 4) 

the capsules may be ruptured locally at nni«. of .77,1 . “ST * 5 * . 10 ' u,,on of _ «^Fh«t. 


that is to say any sol of gelatin and water having less 
than 20 % gelatin content, by weight, the aqueous sodium 
sulphate solution is added. For instmee, if a 10% gelatin 
in water sol is used, tire starting point would be 24 (Fig. 4) 


s 2 Kss?;ar 25 £ trzr&i fiSSyr 1 ? 

thereupon come in contact with the sensitized under- 27 acl^n- effect 'will h? lodli 2 * ‘Tf 

preferred -f>! :n *»'***•«*>! is changing so that tiie «tire ma» 

coacervation then is induced by ndding, slowly and uni- 28 of Fir 4 a l?T% sJ XTl ,1 t^ ^ ^ 




(*) In respect to subparagraph (2) of Interrogatory 
7 (a), "specific parts" of the specification in which Macauley 






















IH THE UNITED STATES DISTRICT COURT 
FOR THE WESTERN DISTRICT OF NEW YORK 


MOORE BUSINESS FORMS, INC., ) 

) 

Plaintiff, ) 

) 

v * ) 

MINNESOTA MINING AND MANUFACTURING \ 

COMPANY, j 

) 

Defendant. ) 


Civil Action No. 
CIV. 1972-47 


ANSWERS TO PLAINTIFF’S 
INTERROGATORIES TO DEFENDANT 


Now comes the defendant, Minnesota Mining and 
Manufacturing Company, by its agent, Waldo G. Bretson, and 
repeats and answers plaintiff's Interrogatories Nr l through 
38 , as follows: 

Interrogatory No. 1 

(a) State the date of incorporation of defendant. 

r „ (**) If such date of incorporation Is subsequent to 

’ 3 962 , 3 tate the names of all predecessors In interest 
of defendant and identify them by type of organization (corpora¬ 
tion, partnership or sole proprietorship), and date of commence¬ 
ment and termination of existence. 

ANSWER: 

(a) June 25, 1929. 

(b) No answer required. 

Interrogatory No, 2 

Identify by name, title and business addre 33 all 
officers and directors of defendant from January 9 , 1962 , to 
present and state with respect to each such person the exact 
nature and description of his duties and resoon 3 ibilities in 
each 3uch office. 

... Identify by name, title and business address all 

officers and directors of predecessors in interest of defendant 
from January 9, 1962 to present, and state with respect to t^ch 
such person the exact nature and description of his duties and 
responsibilities In each such office. 




11-13, 16, 17 and 22-29 of the Macauley patent in 3 Uit. In 
respect to defendant's Type 200 carbonless paper which, or 

















ANSWER: 


(a) Officers of defendant from January 9, 1962 


through 1972 include: 
William H. Abbott 


Robert M. Adams 


Kelvin T. Bacon 
Erwin R. Brown 
Richard W. Brust 
Herbert P. Buetow 


Archibald G. Bush 


Edwin H. Church 


Beverly B. Countryman 


Bert S. Cross 


Charlton Dietz 


Joseph C. Duke 


Ralph D. Ebbott 
Jack J. Erdman 
Lyle H. Fisher 


Audun R. Fredriksen 
Donald E. Garret3on 


Leland 3. Gehrke 


Donald R. Guthrie 


Vice President, Legal Affairs and 
General Counsel, 1965-1968 

Vice President, Research & Development, 
1970-1972 

Assistant Treasurer, 1962-1969 

Vice President, Manufacturing, 1971-1972 

Vice President, Taxes, 1972 

President, 1962; Chairman of the Finance 
Committee, 1963-1967 

Chairman of the Executive Committee, 
1962-1965 

Assistant Treasurer, 1962-1964 

Vice President, Purchasing, 1962-1963; 

Vice President, Purchasing & Traffic, 
1964-1967 

Executive Vice President, Graphic Pro¬ 
ducts Division, 1962; President, 1963- 
1965; President and Chairman of the 
Executive Committee, 1966 ; Chairman of 
the Board, Chief Executive Officer and 
Chairman of the Executive Committee, 
1967-1970 

Assistant Secretary, 1963-1971; Secretary 
and Assistant General Counsel, 1972 

Executive Vice President, Sales Adminis¬ 
tration, 1962 

Assistant Treasurer, 1967-*1972 

Assistant Treasurer, 1967-1972 

Vice President, Personnel and Industrial 
Relations, 1962-1970; Vice President, 
Public Affairs and Personnel Relations, 
1971-1972 

Vice President, Europe, 1972 

Assistant Treasurer, 1963-1966; Treasurer, 
1967-1971; Vice President and Treasurer, 
1972 

Assistant Treasurer, 1962-1953; Treasurer, 
1964-1966; Vice President, International 
Group, 1972 

Vice President, Engineering and Manu¬ 
facturing, 1967-1972 
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9(b) See documents referred to in answer to Interroga 









Donald 0. Hambleton 
Irwin R. Hansen 


Lloyd A. Hatch 


Harry Heltzer 


Truman J. Henley 
Raymond H. Herzog 


Robert V. Holton 
Edward J. Kane 


John G. Kruse 
Carl A. Kuhrmeyer 


Relno 0. Lalne 
Harold F. Larson 
Lewis W. Lehr 


Carlos W. Luis 


Thomas J. Lyons 


Durand V. Maher 
Cecil C. Karen 


Roy R. McKenzie 


Assistant Secretary, 1970-1972 

Treasurer, 1962-1963; Vice President, 
Finance, 1964-1972 

Vice President, Long Range Planning, 
1962-1965 

Vice President, Reflective Products Divi¬ 
sion and National Advertising Co., 1962- 
1963; Vice President, Advertising Services 
and Protective Products Group, 1964-1966; 
President, 1967-1969; President and Vice’ 
Chairman of the Executive Committee, 1970; 
Chairman of the Board, Chief Executive 
Officer and Chairman of the Executive 
Committee, 1971-1972 

Assistant Secretary, 1970-1972 

Vice President, Duplicating Products and 
Printing Products Divisions, etc., 1962- 
1963; Vice President, Graphic Systems 
Group, 1964-1970; President and Vice 
Chairman of the Executive Committee, 
1971-1972 

Vice President, Marketing, 1967-1969 

Vice President, Photographic and Printing 
Products Group, 1971-1972 

Assistant Secretary, 1962-1953 

Vice President, Graphic Systems Group. 
1971-1972 

Assistant Secretary, 1970-1972 

Assistant Treasurer, 1962-1969 

Vice President, Health Care Products and 
Services Group, 1972 

Assistant Secretary, 1964-1963; Assis¬ 
tant Secretary and Assistant General 
Counsel, 1969-1971; Vice President, 

Federal Government Affairs, 1972 

Assistant Secretary, 1962-1971; Assistant 
Secretary and Assistant General Counsel, 
1972 

Vice President, Marketing, 1972 

Vice President, Coated Abrasives and 
Related Products, Adhesives, Coatings 
and Sealers, and Chemical Divisions, 
1962-1966 

Vice Pres'dent. Photographic Products 
Group, 1966-1970 


(e) Identify with particularity all documents known 
to or in possession, custody or control of defendant that con¬ 
stitute, relate or refer to the allegations made by defendant 



























Louis F. Weyand 


John F. Whitcomb 


Robert N. Wolfe 
Edgar K. Yucel 


Vice Chairman of the Executive Committee, 


Vice President, Marketing, 1962; Vice 
President, Sales Administration, 1903 - 
1965; Vice President, Marketing, 1966 ; 
Vice President, Abrasives, Adhesives, 

1967 d 197 ^ SerVlCeS a ‘ 1 Chenlcal Groups, 

Vice President, Advertising Services and 
Protective Products Group, 1967-1972 

Assistant General Counsel, 1970 


The business address of each of the foregoing persons during the 
period or periods during which they are (were) officers is: 
c/o Minnesota Mining and Manufacturing Company, St. Paul, Minnesota 
the exact current address of said company being: 3M Center, 

St. Paul, Minnesota 55133. 


Directors of defendar. from January 9, 1962 through 1972 

include: 


William H. Abbott 

1965-1972 

3 M Center 

St. Paul, Minnesota 

55133 

Robert M. Adams 

1970-1972 

f! 


Joseph W. Barr 

1971-1972 

American Security & Trust Co. 
Suite 301, 15th Street & 
Pennsylvania Ave. N.W. 
Washington, D. C. 20013 

Herbert P. Buetow 

1962-1967 

3M Center 

St. Paul, Minnesota 

55133 

Archibald G. Bush 

1962-1965 

Deceased 


Vincenzo Cazzaniga 

1970-1972 

Via D1 Porta Latina 
00179 Rome, Italy 

, 8 

John L. Connolly 

1962-1964 

3M Center 

St. Paul, Minnesota 

55133 

Bert S. Cross 

1962-1972 

|| __ 




Joseph C. Duke 

1962 

If 


Ralph H. Dwan 

1962-1969 

Deceased 


Leland B. Gehrke 

1972 

3M Center 

St. Paul, Minnesota 

55133 

Donald R. Guthrie 

1969-1972 

It 


Irwin R. Hansen 

1968-1972 

II 



f 


plaintiff learned ever more concerning defendant's Type 100 








Harry Heltzer 


1965-1972 


3M Center 

St. Paul, Minnesota 55133 


I 


Raymond H. Herzog 

1965-1972 

»» 

Cecil C. March 

1963-1966 

ft 

William L. McKnlght 

19,62-1972 

II 

Robert W. Mueller 

19165-1972 

ft 

John 0 . Ordway 

19162-1965 

Deceased 

John G. Ordway, Jr. 

rj 

- 

H 

c/o MacArthur Company 

936 Raymond Avenue 

St. Paul, Minnesota 5511 1 * 

Richard Ordway 

19 * 66-1971 

j 

1207 Pioneer Building 

St. Paul, Minnesota 55101 

Maynard H. Patterson 

1965-1972 

3M Center 

St. Paul, Minnesota 55133 

Cyril P. Pesek 

1962-1968 

»1 

Clarence B. Se^npalr 

1962-1970 

If 

Robert H. Tucker 

1972 

II 

Charles W. Walton 

1967-1969 

II 

Robert L. West'oee 

1963-1972 

It 

Louis F. Weyand 

1962 

II 

John F. Whitcomb 

1966-1972 

If 


(b) No answer required. 


Interrogatory No. 3 

(a) Identify all persons, whether natural or Judicial, 
who own at least twenty percent ( 20 ?) of the outstanding stock of 
defendant. 

(b) Identify all persons, whether natural or Judicial, 

in whom defendant owns an Interest of at least twenty percent (20?). 

ANSWER: 


(a) No answer required. 

(b) U. S. Subsidiaries: 

American Lava Corporation 
B 1 g Rock Stone & Material Corporation 
Burgess Cellulose Company 
Dynacolor Corporation 
Eastern Heights Agency, Inc. 

Eastern Heights State Bank of St. Paul 











MInnesco Corporation 

Minnesota Mining and Manufacturing International Company 
Minnesota (3M) Export, Inc. 

Minnesota (3*0 Inter-America, Inc. 

National Advertising Company 
National Synthetic Rubber Corporation 
Prehler Electrical Insulation Company / 

Riker Laboratories, Inc. 

3M Business Products Sales, Infeorporated 
Wonewok Lodge, Inc. ; 

Subsidiaries Outside the U.S.: 

• I 

Laboratories Riker S.A. 

Minnesota (3M) Argentina S.A.C.I.F.I.A. 

Minnesota Mining and Manufacturing (Australia) Pty. Limited 
Riker Laboratories Australia Pty. Limited 
Pobelux S.A. j 

3M Belgium S.A.-N.V. 

Trieme S.A. 

3M do Brasil LImitada 
Mlnco Corporation Limited 

Minnesota Mining and Manufacturing of Canada Limited 
Riker Pharmaceutical Company Limited 
Salisbury Cruises Limited 
3M Colombia S.A. 

3M A/S 

Minnesota Mining and Manufacturing Company Limited 
Minnesota 3M Laboratories Limited 
Minnesota 3M Research Limited 
Oy Suomen 3M Company AB 

Europeenne de Recherches & d'Applications Pharmacodynamiques 
S.A. (EURAP) 

Groupe Phamaceutique Riker S.A. 

Minnesota ”3M" France, S.A. 

Photo Cine Stock, S.A. 

Photo "3M" Prance, S.A. 

Societe Mouvelle Moser & Cle S.A. 

Minnesota Mining and Manufacturing Company mbll 
Minnesota 3M Hellas S.A.I. 

Minnesota 3M Limited 

Minas de Oriente, S.A. (Minorsa) 

3M Far East Limited 
3M Italia S.p.A. 

Marupi-Rlker Company, Ltd. 

Minnesota (3M) East Africa, Limited 
Minnesota (3M) Middle East, S.A.L. 

Minnesota (3M) Malaysia Sdn. Berhad 
Minnesota (3M) de Mexico, S.A. de C.V. 

Riker, S.A. de C.V. 

Minnesota "3M" Maroc, S.A. 

Societe Civile Immobiliere "Anabou" 

Minnesota (Nederland) N.V. - 

Minnesota (3M) Finance N.V. 

Riker Laboratories (M.Z.) Limited 
Minnesota Mining and Manufacturing A/S 
Minnesota (3M) de Centroamerica S.A. 

Minnesota (3M) del Peru S.A. 

Minnesota (3M) Philippines, Inc. 

Minnesota (3M) de Portugal, Limltada 
Minnesota (3M) de Puerto Rico, Inc. 

Minnesota (3M) Singapore Private Limited 
Minnesota Mining and Manufacturing Company (South Africa) 
(Proprietary) Limited 
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Hiker Laboratories Africa (Proprietary) Limited 
Minnesota de Espana, S.A. 

Minnesota Mining and Manufacturing AB 
Harust A.G. < 

Minnesota Europe S.A. 

Minnesota Mining Products A.G. 

3M Taiwan Limited 

Minnesota (3M) Thailand Limited 

Minnesota (3M) de Venezuela, C.A. 

I 


i 
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Interrogator Mo. 11 










(a) State fully the reasons that are the basis for 
the allegation in paragraph 7 of the Answer herein that U.S. 

Patent Ho. 3,016,303 i3 invalid for failing to meet one or 
more of the conditions specified in Section 102 of Title 35, 

United States Code, reciting such reasons separately with res¬ 
pect to each of paragraphs (a), (b), (c), (d), (e), (f) and 
(g) of Section 102. 

(b) Identify separately all documents known to or 

in the possession, custody or control of defendant that consti¬ 
tute, relate or refer to the claim of Invalidity of said patent 
under each of paragraphs (a), (b), (c), (d), (e), (f) and (g) 
of Section 102. 

ANSWER: 

(a) As presently advised, Macauley Patent Ho. 3,016,308 
in suit is invalid under 35 U.S.C. §102 because, under section 
(a), before made by Macauley the alleged invention was "known or 
used by others in this country" and was "patented or described 
in a printed publication" in thi3 country; under section (b), the 
alleged invention was "patented or described in a printed publi¬ 
cation" in thi3 country "more than one year pric' M »o August 6, 
1957, the date on which Macauley application Serial Ho. 676,5744 
upon which the patent in suit issued was filed; under section 
(e), the alleged invention wa3 "described in a patent granted on 
an application for patent by another filed in the United States" 
before Macauley's alleged invention; under section (f), Macauley 
"did not himself invent the subject matter" which he patented; 
and under section (g), before Macauley's alleged invention the 
same had been "made in this country by another who had not 
abandoned, suppressed, or concealed it". Illustrating the fore¬ 
going bases recited under 35 U.S.C. §102, sub-sections (e), (f) 
and (g) are the following patents: 

••Stevens U.S. Patent No. 1,453,859 granted May 1, 

1923 on application filed August 7, 1918 

••Robinson U.S. Patent Mo. 2 ,694*, 6*43 granted November 
16, 195^4 on application filed December 1, 1951 

••Green U.S. Patent Ho. 2,730,4456 granted January 
10, 1956 on application filed June 30, 1953 

•Green U.S. Patent No. 2,800,4457 granted July 23, 

1957 on application filed June 30, 1953 

Schoch U.S. Patent Ho. 2,876,160 granted March 3, 
1959 on application filed July 26, 195*4 












Those of the listed patents designated by either a single 
asterisk (*) or a double asterisk (»») Illustrate also the 
foregoing bases recited under 35 U.S.C. §102(a), with those 
carrying the double asterisk (**) additionally being applicable 
under 35 U.S.C. 5102(b). 

(b) See patents listed In answer to (a) above. 

Also opinion dated May 11, 1962 re: Patent No. 3,016,308 by 
attorney Donald M. Sell of Carpenter, Abbott, Coulter & Kinney, 
attorneys at law and Patent Counsel for defendant, said opinion 
being transmitted by Mr. Sell's letter dated May 14, 1962 on the 
letterhead of Carpenter, Abbott, Coulter & Kinney to Mr. W. G. 
Bretson, Minnesota Mining and Manufacturing Company; and letter 
dated January 30, 1973 on the letterhead of defendant from Dr. 

Dean A. Ostlle to Alexander, Sell, Steldt & DeLaHunt, attorneys 
at law and Patent Counsel for defendant, attention attorney 
G. L. Griswold. 

Interrogatory No. *5 

(a) State fully the reasons that are the basis for 
the allegation in paragraph 7 of the Answer herein that U.S. 

atent No. 3*016,308 is Invalid for falling to meet one or more 
of the conditions specified in Section 103 of Title 35, United 
States Code. 

(k) Identify with particularity all documents known to 
or in the possession, custody or control of defendant that consti¬ 
tute, relate or refer to the claim of invalidity of said patent 
under Section 103. 

ANSWER: 

(a) A3 presently advised, Macauley Patent No. 3,016,308 
in suit is invalid under 35 U.S.C. §103 because the subject 
matter of the alleged invention described and claimed therein 
would have been obvious at the time the invention was made to a 
person having ordinary skill in the art to which said subject 
matter pertains". In addition to the patents referred to In the 
answer to Interrogatory 4(a), see: 

Raab U.S. Patent .No. 2,581,441 granted January 8, 

1952 on application filed February 6, 1548 

Wallenmeyer U.S. Patent No. 2,650,895 granted September 
1, 1953 on application filed February 24, 1947 
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(<-) Documents that indicate Justifiable reliance 











Green U.S. Patent No. 2,712,507 granted July 5, 1955 
on application filed June 30, 1953 

Green U.S. Patent No. 2,730,457 granted January 10, 

1956 on application filed June 30, 1953 

Green U.S. Patent No. 2,300,458 granted July 23, 

1957 on application filed June 30 , 1953 . 

(b) See patents listed in answer to (a) above. See 
also answer to Interrogatory 4(b). 


Interrogatory No. 6 

... -.1 State fully the reasons that are the basis for 

the allecation in paragraph 7 of the Answer herein that U.S. 
Patent M °* 3,016,308 is invalid for failing to meet one or more 
^ he conditions specified in Section 101 of Title 35 , United 
otate 3 Code. 


(b) Identify with particularity all documents known 
to or in the possession, custody or control of defendant that 
constitute, relate or refer to the claim of Invalidity of said 
patent under Section 101. 


ANSWER: 


(a) In respect to 35 U.S.C. §§102, 103 and 112, incor¬ 
porated by reference in 35 U.S.C. §101, see answers to Interroga¬ 
tories Nos. 4, 5 and 7. The Macauley patent in suit additionally 
is invalid as falling to disclose any "useful process" or 

manufacture or "composition of matter or any new and useful 
improvement thereof", especially in respect to any microscopic 
discrete rupturable capsules wherein the shell material comprises 
a chemical condensation polymer (as that term is understood to 
have been employed in the Macauley patent in suit), or any method 
for making such a capsule. 

(b) See answers to Interrogatories 4(b), 5 (b) and 7 (b). 


Interrogatory No. 7 

( a ) State fully the reasons uDon which defendant ba 3 l 3 
tr o a i le Sation contained in paragraph 7 of the Answer hsrein that 
U.S. Patent No. 3,016,308 is invalid for failing to meet one or 
more of the conditions specified in Section 112 of Title 35 
United States Code, specifically pointing out and identifying: 

(1) By reference to specific parts of specific 
claims, the manner in which the claims of the patent in suit do 
particularly point out or distinctly claim the subject matter 
which the applicant regards as the Invention; 
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'acauley patent in suit either at this time or at any time 













(2) By reference to specific parts of the specifi¬ 
cation, the manner in which the written description of the 
invention does not enable any person skilled in the art to make 
and U3e the same; 

(3) By reference to specific parts of the appli¬ 
cation, the basis on which defendant alleges that the 3Decifica- 
tion does not set forth the best mode contemplated by the 
inventor of carrying out the invention. 

(b) Separately with respect to each of subparagraphs 
(1), (2) and (3) of paragraph (a) of this interrogatory. Identify 
with particularity all documents known to or In the possession, 
custody or control of defendant that constitute, relate c- refer 
to the claim of invalidity of said patent under Section 112. 

ANSWER: 

(a) As presently advised, Macauley Patent N'o. 3,016,308 
in suit is invalid under 35 U.S.C. §112 because, in respect to 
microscopic discrete rupturable capsules wherein the shell 
material comprises a chemical condensation polymer, the Macauley 
specification fails to present a written description of the 
"manner and orocess of making" 3uch capsules "in such full, 
clear, concise and exact terms as to enable any person skilled 
in the art ... to make and use the same" for practical purposes, 
e.g., in carbonless papers as herein accused. If a mode wa 3 
known to Macauley by which to operably and usefully make such 
capsules as of August 6, 1957, the filing date of the application 
upon which the Macauley patent is based, Macauley failed to 
disclose it therein, in which event the patent is also invalid 
as failing to "set forth the best mode contemplated" by Macauley 
for making such capsules. Further in response - 

(1) In respect to sub-paragraph (1) of Interrogatory 
7(a), the failure of the Macauley patent to teach the manufacture 
of microscopic discrete rupturable capsules having shell material 
comprising a chemical condensation polymer, which capsules are 
useful and operative in carbonless papers such as here charged 
to infringe, undermines the validity of each of the claims in 
suit, particularly In view of plaintiff\s position that each of 
said claims literally encompasses capsules having shell material 
comprising a chemical condensation polymer. 









(?) In respect to subparagraph (2) of Interrogatory 
7(a), "specific parts" of the specification in which Macauley 
failed to give sufficient teaching include those portions pur¬ 
porting to describe the manufacture of a useful microscopic 
discrete rupturable capsule having shell material comprising a 
chemical condensation polymer, especially Example IV, Col. 9, 

lines 17-M5, and Table 2 (particularly as relating to malanine 

/ 

formaldehyde). 

(3) In respect to subparagraph (3) of Interrogatory 
7(a), and assuming without knowing that Macauley on August 6 f 
1957 was aware of an operable mode, see portions referred to in 
paragraph (2) above. 

(b) Affidavit of Dean A. Ostlie executed March 2, 

1968 and filed in Matson U.S. Application Serial No. 567,723 
(maturing on June 23, 1970 as U. S. Patent No. 3,516,9^1)» 
affidavit of Dean A. Ostlie executed July 13, 1972 and filed 
in Netherlands Application No. 283,2*16, filed July 28, 19^3 
(said application still pending); Meeting report dated September 
22, 1965 from Dr. Dean A. Ostlie to Messrs. R. Boldt, W. Bretson 
and others; and report on encapsulation dated May 10, 1962 to 
Mr. W. S. Friedlander from R. Gobran. 

Interrogato r y No. 8 

(a) Point out by reference to the file history of U.S. 
Patent Ho. 3,016,303 the specific restrictions, if any, that nay 
have occurred by reason of the proceedings had or taken lr the 
United States Patent Office in the prosecution of the application 
leading to U.S. Patent No. 3,016,308, that allegedly provide the 
basis for the allegation contained in paragraph 8 of the Answer 
herein that plaintiff is estopped from maintaining the same in 
such scope as to cover or embrace any article y. 'de, used or sold 
or proce33 emplyed by defendant. 

(b) Identify with particularity all documents known 
to or in the possession, custody or control of defendant that 
constitute, relate or refer to the claim of estoppel made in 
paragraph 3 of the Answer herein. 

ANSWER: 


(a) As presently advised, the estoppel is illustrated 
by the disclosure of the patent specification coupled with those 










portions of Paper No. 5 (Amendment filed on or about June 11, 

1958), Paper No. 9 (Amendment filed on or about June 5, 1959) 
and Paper No. 12 (Amendment filed on or about October 31, i 960 ), 
which discuss '‘free flowing powder" as that term is employed in 
each of the claims of the Macauley patent in suit, and with 
that additional portion of said Paper No. 9 which discusses 
the capsule wall thickness. 

(b) The patent in suit and its file wrapper. 

ALso opinion of attorney Sell referred to in answer to Inter¬ 
rogatory No. 4(a). 

Interrogatory No. 9 

if) State fully she reasons upon which defendant basis 
its allegation contained in paragraph 9 of the Answer herein 

*: ie Cla ~ ns of ^* s * Patent No. 3,016,308 cannot be t*Sad on any 
product manufactured, used or sold by defendant, or on the use of 
such product and that said claims are therefore not infringed, 
specifically pointing out and identifying: 

(1) By reference to specific parts of specific 

claims and to specific parts of the disclosure of the patent, the 

manner in w..ich the claims of the patent in suit are allegedly 
Interpreted to avoid infringement thereof by defendant; 

( 2 ) °y reference to snecific parts of specific 

claims and to snecific prior art patents and publications, the 

manner in which tne claims of the oatent in suit are allegedly 
Interpreted to avoid infringement thereof by defendant; 

(3) By reference to specific parts of specific 
claims and to specific parts of the file history of the prosecution 
before the United States Patent Office of the application from 
whicn said Letters Patent Issued, the manner in which the claims 

of the patent in suit are allegedly interoreted to avoid infringe¬ 
ment thereof by defendant. 

(b) Identify with particularity all documents known to 
or In the possession, custody or control of defendant that consti¬ 
tute, relate or refer to the allegations made by defendant In 
paragraph 9 of the Answer herein. Including, ’without limitation 
the snecific prior art patents and publications that have a tearing 
on the manner in which the claims of U.S. Patent No. 3,016 308 
should be Interpreted. 

ANSWER: 

(a)(1) In answer to defendant's Interrogatory I.o. 1 , 
plaintiff ha3 charged defendant with infringement of claims 8 , 
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11-13, 16, 17 and 32-29 of the Macauley patent In 3 uit. In 
respect to defendant's Type 200 carbonless paper which, or the 
production of which. Is herein charged to Infringe each of said 
claims (as well as In respect to defendant's Type 100 carbonless 
paper), and as presently advised - 

Claim 8 of the Ilacauley patent in suit is not infringed 
because the process by which are produced the microscopic rup— 
turable capsules present therein does not. produce "a free flowing 
powder" of capsules; and said process does not include a "contin¬ 
uous phase of an emulsion" as required in said claim, for 
example, defendant's microscopic capsules are not produced "by 
first providing a stable emulsion": cf. Col. 1), lines 35-33 of the 
patent in suit. 

Claim 11 is not infringed because at no stage did the 
microscopic rupturable capsules exist as a "free flowing powder", 
and further said capsules do not have an outer shell with "a 
thickness comprising from about 1/10 to 1/3 of the capsule 
diameter", but instead have a much lesser thickness in relation 
to capsule diameter. Since claims 12, 13, 16, 17 and 22-29 are 
fully dependent upon and thus contain each of the limitations of 
said claim 11, these claims likewise are not infringed. Claim 26 
additionally is not infringed because defendant's carbonless 
oaper does not comprise "a colored transfer substance", and 
claim 28 is not infringed because defendant's product does not 
comprise "a colorless dye-former capable of producing a color 
when In the presence of an acidic substance". 

(a)(2) See prior art cited in answer to Interrogatories 
Nos. 4 and 5, particularly Green Patents N 03 . 2,712,507 and 
2,800,H57. 

(a)(3) See answer to Interrogatory 8(a). 












9(b) See documents referred to In answer to Interroga¬ 
tories 9(a)(2) and 9(a)(3) above, and in addition see defendant '3 
South African Patent Wo. 62/939 granted January 10, 1963, 
defendant's British Patent Mo. 989,26Jj granted January 11, 1966, 
and Matson U.S. Patent Mo. 3,516,9^1 granted June 23, 1970, 
particularly Example 18 of the latter, which discloses, in detail 
sufficient to develop the issue here, the process of manufacturing 
defendant's capsules. In this regard, see also the Ostlie affi¬ 
davits cited in answer to Interrogatory 7(fc'. Other documents 
are letters from Dr. Dean A. Ostlie, dated July 11, 1972 to 
Kinney, Alexander, Sell, Steldt ft DeLal’unt, attention attorney 
S. G. DeLaHunt, and from Dr. Ostlie dated January 30, 1973 to 
Alexander, fell, Steldt l. DeLaHunt, attention attorney G. L. 
Griswold. Other documents such a3 defendant's confidential 
commercial manufacturing standards, also, of course, relate to 
the production of defendant's capsules, but disclosure thereof 
to plaintiff, which is a competitor of defendant, is unnecessary 
to development of the infringement issue. 

Interrogat o ry No. 10 

(a) Describe fully the products referred to by the 
defendant in paragraph 10 of the Answer herein which have been 
manufactured, used and sold throughout the United States by 
defendant. 

(b) Describe fully the processes referred to by the 
defendant in paragraph 10 of the Answer herein which have been 
employed by defendant. 

(c) State fully, with specificity, the reasons upon 
which defendant basis its allegation that plaintiff has: 

(1) Known of the manufacture, use and sele of in» 
fringing products by-defendant; 

(2) Purchased infringing products from defendant; 

(3) Encouraged defendant to market infringing 

products; 

(*0 Acquiesced in defendant's infringing activities. 

(d) Describe fully the specific activities of plaintiff 
upon vrhich defendant has allegedly relied as set forth in para¬ 
graph 10 of the Answer herein. 















(e) Identify with particularity all documents known 
to or in possession, custody or control of defendant that con¬ 
stitute, relate or refer to the allegations made by defendant 
in paragraph 10 of the Answer herein, including, without limita¬ 
tion, documents which constitute, relate or refer to each of 
paragraphs (a), (b), (c) and (d) of this Interrogatory. 

ANSWER: [Note: For clarity, the several sub-parts cf Interroga¬ 

tory 10 are repeated at the beginning of the answer 
specifically directed thereto.] 

10(a) Describe fi^ly the products referred to by the 
defendant in paragraph 10 of the Answer herein which have been 
manufactured, used and sold unroughout the United States by 
defendant. 

Answer: 10(a) "3M Brand Carbonless Paper - Type 100 

(Previously branded "ACTION paper) 

"3M brand Carbonless Paper - Type 200 

Documents relating to the production of the Type 100 

paper are identified In answer to Interrogatory 9(b) above. 

Capsules employed in defendant’s carbonless paper - Type 200 are 

substantially the same. 


10(b) Describe fully the processes referred to by the 
defendant in paragraph 10 of the Answer herein which have been 
employed by defendant. 

Answer: 10(b) See answer to Interrogatory 10(a) above. 

10(c) State fully, with specificity, the reasons upon 
which defendant basl3 its allegation that plaintiff has: 

(1) Known of the manufacture, use and 3ale of in¬ 
fringing products by defendant; 

Answer: 10(c)(1) By comparison of sub-parts (c)(1) through 

(c)(4). Inclusive, with paragraph 10 of defendant'3 Answer to the 
Complaint upon which the interrogatory is purportedly based, 
defendant could, with propriety, unqualifiedly answer these sub¬ 
parts in the negative for the reason that defendant presents no 
"allegation" as to "infringing products by defendant", but instead 
expressly denies any and all infringement by defendant. In the 
interest of prompt development of the issues, however, defendant 
will answer this portion of the interrogatory based upon paragraph 
10 of defendant's Answer, viz., in reference to products "believed 
to be complained of by plaintiff". 


Products "believed to be complained of by plaintiff" 








as set forth in paragraph 10 of defendant’s Answer to the 
Complaint are "3M" 5rand Carbonless Paper •rType 100, and "3M" 

Brand Carbonless Paper - Type 200. Plaintiff has been continu¬ 
ously purchasing defendant's Type 100 carbonless paper since 
1962 or early 1963, and plaintiff has been continuously purchasing 
defendant's Tyne 200 carbonless paper since about 1969. Plaintiff 
well knew or should have known of the nature of these products 
and of their manufacture since the inception of plaintiff's 
purchase.* thereof in 1963 and 1968, respectively. Thus - 

On February 15, 1963, defendant was sued by National 
Cash Register Company ("NCR") in the United States District 
Court for the Northern District of Indiana at Fort Wayne, Civil 
Action No. 1^25. In this action, defendant's Type 100 carborfess 
paper (then "ACTION" paper) was the product charged as an infringe¬ 
ment The record in the Fofrt Wayne case discloses the nature 
and method of making said Type 100 paper and more particularly 
of the microscopic rupturable capsules therein contained. See 
particularly the affidavit of Dr. Libby executed October 2 1 *, 1963 
and filed therein, said affidavit and related documents being 
available to the public with no protective order imposed thereon 
by the Indiana Court. Plaintiff herein was v;ell aware of NCR's 
action against defendant through publicity in the news media. 
Plaintiff Moore requested, and under date of June 19, 1963 
received, an indemnification from defendant in respect to plain¬ 
tiff Moore's sales in the United States of defendant's Type ICO 
carbonless paper. Thereafter, in 1963, plaintiff Moore demanded 
from defendant an indemnification in respect to its purchases 
of defendant's Type 100 carbonless paper applicable to plaintiff 
Moore's 3ales in Canada, and under date of December 20, 1953 
received such an indemnification. 


During the course of 1963 and thereafter, through 
publicity by defendant and through direct contacts with defendant. 
















plaintiff learned ever nore concerning defendant 'a Type 100 
carbonless paper and microscopic rupturablc capsules constitutln 
an essential component thereof. 

At all tir.ie3 from its initial marketing until 1971, 
defendant's Type ICO paper was plainly narked with the notice 
"PATENTS APPLIED FOR". Commencing in the year 1963, defendant's 
patents containing disclosures In respect to its Type 100 
carbonless paper and the microscopic rupturable capsules therein 
contained were published In foreign countries: see answer to 
Interrogatory No. 30. 

Thus, while much information concerning the general 
nature of defendant's product was known to plaintiff Moore through 
its direct contacts with defendant, detailed information, down 
to the chemistry involved, was publicly available to Moore from 
sources called to its attention by defendant. 

Commencing In 1967 (or 1963), plaintiff learned of 
defendant's marketing of its Type 200 carbonless paper, and 
through publicity by defendant and from direct contacts with 
defendant, plaintiff learned of the nature of the Type 200 product 

and of the fact in particular that the microscopic rupturable 

% 

capsules thereof were substantially the 3ane in nature and 
function as those of the Type 100 paper. 

10(c)(2) Purchased infringing products from defendant; 
Answer: Plaintiff purchases of Type 100 paper from 

defendant have increased from about $1,500 in 1963 to about 
$935 t 000 In 1971. The sales of Type 200 paper from defendant to 
plaintiff Increased from about 1^2,000 in 1969 to about $182,000 
in 1971. 

10(c)(3) Encouraged defendant to market infringing 

products; 

Answer: Plaintiff worked with defendant both at the 

time of the introduction, respectively, oC its Type 100 and Type 
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200 carbonless papers and gave defendant feedback relative to 
the utility of such products, nowing full well that defendant 
was selling and intended to promote sales of such materials to 
third parties, such as UARCO and Standard Register. For example, 
at least as early as March 22, 1963, defendant advised personnel 
of plaintiff of defendant's intention to conduct a te 3 t program 
involving its Type 100 carbonless paper with UARCO and Standard 
Register and worked closely with plaintiff in connection with 
such testing program Involving these third parties. Plaintiff 
nonetheless continued to increase its purchases from defendant, 
thus encouraging defendant to market its Type 100 and Type 200 
carbor.ie33 papers in increased quantities both to plair'iff and 
to others. 

10(c)(^) Acquiesced in defendant's infringing actlvites. 
Answer: Despite knowing of defendant's efforts and 

intentions relative to general marketing of its Type 100, and 
later its Type 200, carbonless papers, and well knowing of 
defendant's sales of such products to plaintiff’s competitors 
such as UARCO and Standard Register, plaintiff never objected to 
these activities on the part of defendant. In April 1963, 
plaintiff's Associate Director of Research, C. E. Bowe., stated 
in an intra-company letter to R. D. Sutherland, plaintiff Moore'3 
Vice President and Director of Research, in reference to the 
general commercialization of defendant '3 Type 100 product to 
Moore and others: 

"Since 3M will be dealing ■also with Standard 
Register and Uarco and one of these companies 
may wish to move ahead with customer orders, 
we vi:ould define our position in this regard. 

Ir line with conversation earlier this week, 
ileuth, you nay wish to get a ruling on this 
point now from our legal advisors." 

At no time did plaintiff ever raise any objection to the expansion 

of defendant's business from and after 1963, but instead encouraged 

the same. 



**■■**«* 
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forth* l"-,a-°"-aph C 10 d of e t da "i yh ^" !a “^°^ ^elled^fset 
in pa»a 64 apn 10 or toe Anawop herein. 


Answer: See answers to parts (c)(1) through (c)(U) of 

this Interrogatory 10 . In addition, personnel of plaintiff, 
including Robert M. Allen, plaintiffs .Tanager, Product Planning, 
Research Division, acknowledged to defendant's personnel In 
September 1962 and thereafter that plaintiff "had done some 
work in encapsulation but had never been successful in producing 
a product of any type that has reached a commercial stage". 


(a), <b>, (c) and <d> oVli l ?lnt t £ l £.'£^ ° f » ar ^raph. 


Answer: Documents res.onslvo or pertinent to this Interrofta- 

tory are numerous, extending several Inches In depth. Other than 
any of these as to which defendant will claim privilege, or 
which contain confidential information, plaintiffs counsel may 
have access and examine the documents on reasonable notice at the 
offices of defendant's St. Paul counsel. Subject to working out 
an appropriate form of protective stipulation or order, such 
documents as are responsive to the interrogatory and which contain 
confidential or proprietary information will also be voluntarily 
shown to Plaintiff's counsel other than those which involve 
details of defendant’s manufacturing processes, commercial pro¬ 
duct standards and related documents. As to the latter, defendant 
will oppose any disclosure to plaintiff, which is its avowed 
competitor in the area of carbonless papers, for the reason that 
defendant’s published patent disclosures contain detail sufficiently 
to develop the issue as to infringement. 








Interrogatory No. 1 1 

< a ) State fully, with particularity, the reasons upon 
which defendant basis it3 allegation contained in paragraph 11 
of the Answer herein that plaintiff's claims for damages and an 
Injunction are barred by laches, specifically pointing out and 
identifying the activities of plaintiff which allegedly constitute 

(1) A long delay In bringing this 3 uit without 
heretofore protesting or accusing defendant of infringement of 
U.S. Patent No. 3,016,308; 


(2) Knowledge by plaintiff of defendant's 
infringing activities; 


allegedly 


(3) Knowledge by plaintiff of defendant's great 
investment in allegedly infringing activities. 

(b) Identify with particularity all documents known to 
or in possession, custody or control of defendant that consti¬ 
tute, relate or refer to the allegation that plaintiff '3 claims 
for damages and an injunction are barred by laches. 

ANSWER: [Note: For clarity, the several sub-parts of Interroga¬ 

tory No. 11 are repeated at the beginning of the 
answer specifically directed thereto.] 


11(a) State fully, with particularity, the reasons 
upon which defendant basis its allegation contained in paragraph 
11 of the Answer herein that plaintiff's claims for damages and 
an injunction are barred by laches, specifically pointing out and 
identifying the activities of plaintiff which allegedly constitute 

(1) A long delay in bringing this suit without 
heretofore protesting or accusing defendant of infringement of 
U.S. Patent No. 3,016,308; 

Answer: Insofar as defendant is aware, plaintiff has 

never mentioned its Macauley Patent No. 3,016,303 in suit to 
defendant or its personnel until this civil action was filed in 
January 1972. The patent, however, had issued a decade earlier, 
on January 9, 1962 . From shortly following this earlier date, 
all as detailed in answer to Interrogatory 10 above, defendant 
had commercialized first its Type 100 carbonless paper and there- . 
after its Type 200 carbonless paper, by 3 ale not only to plaintiff 
Moore but (as plaintiff well knew) also to competitors of Moore. 

11(a)(2) Knowledge by p&intiff of defendant'3 allegedly 
infringing activities; 

Answer: See answers to Interrogatory 10, parts (c)( 1 ) 

and (c)( 2 ) above. 
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11(a)(3) Knowledge by plaintiff of defendant’s ereat 
investment in allegedly infringing activities. 


Answer: 


Defendant will be unable to answer this 


interrogatory in detail until its discovery is concluded. But 
from the many contacts between personnel of plaintiff and defen- 
sant over a period of years commencing in 1962 or 1963 , plaintiff 
was well aware of the manner in which defendant was increasing 
its production facilities and its advertising in order to promote 
and market, on an ever-increasing basis, first defendant's Type 
100 carbonless paper and thereafter its Type 200 carbonless paper. 
Plaintiff could not help but be aware of the substantial expenses 
and investment on the part of defendant. 

m ^ 11(b) , Identlf y particularity all documents known 

° r P° 33933l °"’ custody or control of defendant that cor.sti- 
te ref ? r 4 to the allegation that plaintiff '3 claims 
fo, damans and an injunction are barred by laches. 

Answer. Insofar as applicable to documents which are 

responsive ;r pertinent to this Interrogatory, see answer to 

Interrogatory 10(e). 


Interrogatory No. 12 

. . . . _ State fully, with particularity, the reasons upon 

defendant basis its allegations contained in paragranh 12 
of the Answer herein that plaintiff is estopped from in any way 

!!!j 1 0 r? lnp: U :' J ’ : '°* 3 , 016,308 against defendant, specifically 

pointing out and identifying: y 

^ (D The activities of plaintiff which allegedly 

acquiescence by plaintiff in allegedly infringing 
ac„iv^ies of defendant which were carried on at great and eve^ 
increasing expense; 

The activities of defendant that constituted 
Justifiable reliance that plaintiff had acquiesced and was 
acquiescing in infringing activities of defendant. 

State fully with particularity whether or not 
defendant is perlormihg any acts that might constitute invasion 
of & ny other property rights of plaintiff on the basis of 
defendan^ nCe ^ Plaintiff in such acts and reliance thereon by 

4 . 5 °^ Identify with particularity all documents known 
1° °r^l n v tha r»f 3sea3lon » custody or control of defendant that ' 
constitute relate or refer to the allegation set forth in 
paragraph 12 of the Answer herein that plaintiff Is .estonned 
from enforcing U.S. Patent No. 3,016,303 including, without 
limitation: 

t ?°® u ” ents thlt indicate acquiescence or lack 
thereof by plalntif: in acts of defendant; 
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(2) Documents 

or lack thereof by defendant 
In acts of defendant. 


that Indicate Justifiable reliance 
on plalntxfi's alleged acquiescence 


ANSWER: [Note: For clarity, the several sub-part 3 of Inter¬ 

rogatory No. 12 are repeated at the beginning of the 
answer specifically directed thereto.] 


12 (a) State fully, with particularity, the reasons 
upon which defendant basis its allegation contained in paragraph 
12 of tne Answer herein that plaintiff is estopped from in any 
way enforcing U.5. Patent No. 3,016,323 against defendant, 
specifically pointing out and identifying: 

„ (1) The activities of plaintiff which allegedly 

constitute acquiescence by plaintiff in allegedly infringing 
ac^iv^ties of defendant which were carried out at great and^ 
ever increasing expense; 


Answer: A 3 pointed out in the answer to Interrogatories Nos. 

10 and 11, there were continual contacts between defendant and 
plaintiff relative to the marketing by defendant of first Type 100 
carbonless paper and later Type 200 carbonless paper not only to 
plaintiff Moore but to others on an ever-increasing scale. Never 
did plaintiff object to these activities by defendant or suggest 
in any way that the Macauley Patent No. 3,0l6,3C3 in suit was or 
might be infringed. Plaintiff's manager of Product Development, 

Hr. R. K. Allen, in or about September 1962, admitted that 
plaintiff Moore had no commercial product of its own manufacture 
containing or based upon microscopic rupturable capoulas, although 
the Kacauley patent had then only freshly issued. Moreover, the 
patentee Macauley himself, in April 1963, apparently was in con¬ 
tact with defendant involving carbonless paper products. Mentioned 


to defendant's personnel on the occasion wa 3 another product con¬ 
cept allegedly developed by Macauley and said to be covered by a 
patent which had issued in February of 1963 . In or about the 
same time, plaintiff's Central Research Division was studying 
defendant's Type 100 carbonless paper (then branded "ACTION" 
paper). nhile thus being patent conscious and interested in 
defendant's product, neither Macauley nor any other personnel of 
plaintiff raised any objecsion or question in respect to the 


2 *, 
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Macauley patent In suit either at this time or at any time 
thereafter until nearly a decade later, when the instant civil 
action wa3 filed in January, 1972. 

12(a)(2) The activities of defendant that constitute 
Justifiable reliance that plaintiff had acquiesced and was 
acquiescing in infringing activities of defendant. 

Answer: Beginning in October 1962, a fund for the 

accrual of monies from the sales of defendant's Type 1C) carbon¬ 
less paper was set up for the purpose of paying plaintiff back 
royalties or damages In the unlikely event, should litigation 
ensue involving the Macauley patent here in suit, that defendant 
would be held liable. Funds continually accrued through the 
years 1963, 1964 and part of the year 1965. No action having 
been taken by plaintiff Moore, the accruals were discontinued ir 
1965. In 1967 the fund was returned to the Paper Products Divi¬ 
sion of defendant. 

During the period from 1962 through 1971, defendant's 
advertising and merchandising expenses increased from about 
$5,000 in 1962 to about $250,000 in the year 1971, such expense 
aggregating nearly $2 million over the entire period. Defendan 1 
capital investment over the same pex-lod in facilities for pro¬ 
ducing first its Type 100 and later its Type 200 carbonless papi 
was from about $600,000 in 1962 to about $14 million by 1972. 

Had defendant known that plaintiff was going to asser 
the Macauley Patent No. 3,016,308 in 3uit against its carbonles 
papers, defendant would not have discontinued the accrual of 
funds which had theretofore been set up in view of che Macauley 
patent, would not have disbursed the funds which had accrued, 
and would not have expended the large amounts in advertising an 
capital Investment without reconciling the problem. 

12(b) State fully with particularity whether or not 
defendant Is performing any acts which night constitute invaslo 
of any other pronerty rights of plaintiff on the basis of acqul 
cence by plaintiff in ouch acts and reliance thereon by defenda 

Answer: This Interrogatory is objected to. 

- 25 - 













Identify v.'ith particularity all documents known 
to or In t.,e possession, custody or control of defendant that 
constitute relate or refer to the allegation set forth In 
paragraph 12 of the Answer herein that plaintiff ' 3 estopped 

n£tS££? lnS U ' S - ratent 3-W6-303 Ihciudlngt vu£« 

, Documents that Indicate acquiescence o” lnrir 

thereof by plaintiff in acts of defendant; acquie3cence °‘ lac * 

, , kl _ (2 ^ Documents that indicate Justifiable reliance 

in 22 o? e d r :?e f nS^? fenaant .U.S* ac^?e3="^e 

Answer. Insofar as applicable to documents which are 

responsive or pertinent to this Interrogatory, sec answer to 
Interrogatory 10(e). 


Interrogatory Mo. 13 

, . . _ ^ State fully with particularity the reasons upon 

which defendant basis its allegation contained in paragraph*^ 
of tne.newer herein, that plaintiff by its conduct has allegedly 
given defendant an implied license under U.S- " ' No 1 nVg ‘‘nR 
specifically pointing out and identifying the ]!se act s of ’ 

flow^n^from^ qon 3 tl ^ u J e !5uch conduct and the consideration 
flowing from defendant to plaintiff to support such license. 

to o” in r ^ J nrt f dent J fy Kith Particularity all documents known 
°J;,;,V he possession, custody or control of defendant that 
conj.iUve, relate* or re.er to such an implied license. 

ANSWER: 

(a) As presently advised, in respect to sales from 
defendant to plaintiff, the implied license extends from the fact 
of the sales themselves. In respect to sales by defendant to 
third parties, as pointed out in answer to Interrogatories 10 and 
11 , plaintiff was well aware of and encouraged defendant not only 
to market it3 carbonless papers to third parties but to increase 
those sales, all without remuneration to plaintiff. These acts 
impliedly occurred with plaintiff's consent because of plaintiff’s 
failure at any tine to assert that defendant did not have the 
free right under plaintiff's patents to so conduct itself. 

(b) Insofar as applicable to documents which are 
responsive or pertinent to this Interrogatory, see answer to 
Interrogatory 10 (e). 













Interrogatory No. 14 


(a) State whether 
(2) had manufactured for it, 
which constitutes, comprises 
manner microscopic discrete 
Preamble B hereto. 


defendant has ever (1) manufactured 
(3) used, or (4) sold a product 
, incorporates or includes in any 
rupturable capsules as defined in 


> 


(1) If the answer to Interrogatory I. T o. 
Ow..er than an unqualified negative, identify all such 
trade designation, catalog number or the like; 


14(a) is 
products 


by 


( 2 ) 

sale by defendant 


State the dates of first manufacture, 
of each said product; 


use and 


(3) State whether such manufacture, 
are presently continuing and if not; 


use and sale 


(4) Give the dates of termination thereof. 


(c) Identify all documents 
slon, custody or control of defendant 
relating to each said product. 


known to or in the posses- 
constituting, referring or 


ANSWER: 


(a) Yes. 


(b)(1) and (b)(2) Products constituting or including 
rupturable microscopic capsules commercialized by defendant, to¬ 
gether with the year of first manufacture and sale. Include: 


Product 


First Manufacture 
and Sale 


"3”" Brand Carbonless Paoer - Type 100 

(Marketed as "ACTION" Brand Carbonless 
Paper from 1962 until about 1967) 

"3M" Brand Carbonless Paper - Type 200 

"MICROFRAGRANCE" Brand Encapsulated 
Fragrances 

"SCOTCIICAST" Brand Termination Resin, No. 14 
"3M" Brand Spot Remover Pads 
"3M" Brand Microcapsules 
"SAFEGUARD" 123 (inner seal) 

"SCOTCH-GRIP" Fastener Adhesive (2353) 


1962 

1967 

1965 

1962 

1964 

1971 

1964 

1968 


(b) (3, and (b)(4) All are continuing products except 
for the Spot Remover Pads and "SAFEGUARD" 123, which were discon¬ 
tinued in the years 1965 and 1966, respectively. 

(c) Objected to. 
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including microscopic discrete rupturable capsules or processes 
for making such products. 






Interrogatory ?.'o. 15 

.... . ^ State whether defendant employs persons to design 

noci.y, Improve or originate products constituting, comorising' 
incorporating or including microscopic discrete ruptu~ai>le can- 
aules or processes for making such products. 

< b ) If th e answer to Interrogatory !,'o. 15 (a) is other 
than an unqual_iled negative, state the number of n^rso^s who are 
now so employed, Identify each person who functions In a‘managerial 
capacity respect to said employed persons, and state the 

exaci. nature and description of the duties and responsibilities 
of each such manager. 

(c) Identify all persons who have functioned in a 
managerial capacity with respect to such employed persons since 
January 9, ^62, and state the exact nature of the*duties and 
responsicillties of each such manager. 

ANSWER: 


(a) If tills interrogatory is intended to comprehend 
persons who perform such acts in defendant’s employ, whether or 
not hired to do so, the answer is yes. 

(b) The General Manager of the Paper Products Division 
of defendant, which division has the responsibility for the manu¬ 
facture and marketing of defendant's Type 200 carbonless paper 
herein charged to infringe the patent In suit, as well as defen¬ 
dant's Type 100 carbonless paper, is, and has been since its 
inception, Jaldo G. Bretson. The Technical Director of said 
division, who reports to Mr. 3 ret 3 on, is, and since 19 G 9 has 

been. Dr. Buck Stricklin. Each of these persons acts in a managerial 
capacity with respect to persons in said division performing such 
acts. The Research Manager of said Paper Products Division i 3 
Dr. Dean A. Ostlie. 

(c) From Janus, y 9, 1962 until Dr. Stricklin replaced 
him, the Technical Director of the Paper Products Division of 
defendant was Mr. Alva N. Frye. 

Except as here answered. Interrogatory 15 is objected to. 


Interrogatory ho. 16 

(a) State whether defendant employs persons to conduct 
development with respect to products constituting, comprising, 
incorporating or Including nlcroscopic discrete rupturab 1 ^ capsules 
or processes for making such products. 
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Co) If the answer to Interrogatory No. 16 (a) is other 
than an unqualified negative, state the number of oersons who are 
now so employed, identify each person who functions in a managerial 
capao-o’ respect to said employed persons and state the exact 

nature of tne cutiec and responsibilities of each such manager. 


gerial cap 
J anuary 5, 
respond, i 


(c J,. ld ? ntiry a11 P ers °ns who have functioned in a mana- 
ic?ty with respect to such employed persons since 

and state the exact nature of the duties and 
-.ties of each such manager. 


ANSWER: 


(^)» (c) and (c) See answer to Interrogatory 15. 


Interrogatory No. 17 


(a) State whether d 
facture products constituting, 
including microscopic discrete 


efenaant employs persons to manu- 
conprising, incorporating or 
rupturable capsules. 


... , (b) bhe answer to Interrogatory No. 17(a) is other 

than an unqualified negative, state the number of persons who are 
now so employed, identify each person who functions in a managerial 
capac-^y with respect to said employed persons and rtate the exact 
nature ox the duties and responsibilities of each st,h manager. 

ANSWER: 


(a) See answer to Interrogatory 15(a). 

(b) Insofar as "manufacture" relates other than to 


commercial manufacture, see answer to 
as "manufacture" relates to commercial 
Manager of the Paper Products Division 
Bertelsen. 


Interrogatory 
manufacture, 
of defendant 


15. Insofar 
the Manufacture 
is Mr. R. C. 


(c) Prior to Mr. Bertelsen, the Manufacturing Managers 
since January 9, 1962 were R. M. Ellas, John E. Spalding and 
R. J. Baken. 

Except as here answered. Interrogatory 17 is objected to. 


Interrogatory No. j.3 


(a) otate whether defendant employs persons to solicit 
oales oi products constituting, comprising, incorporating or 
Including microscopic discrete rupturable capsules. 


( fc ) If the answer to Interrogatory No. 18 (a) is other 
o. rin an unnudlified negative, state the number of persons who are 
now so employed. Identify each person who functior .3 in a managerial 
capacity with respect to said employed persons and state the exact 
nature of the duties and responsibilities of each such manager. 
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(c) Identify all persons who have functioned In a 
managerial capacity with respect to such employed persons since 
Jcnuary 9, 1962, and state the exact nature of the duties and 
responsibilities of each 3uch manager. 

ANSWER: 


(a) See answer to Interrogatory 15(a). 

(b) The General Sales Manager of the Paper Products 
Division of defendant presently is Nornan H. Gunderson, w' 
reports to W. G. Bretson. 

(c) Prior to Mr. Gunderson and since January 9, 1962, 

Mr. C. Kraning was General Sales Manager of the Paper Products 
Division, reporting to Mr. Bret3on. 

Except as here answered, Interrogatory 18 i3 objected to. 


Interrogatory No. 19 

(a) State whether defendant employs persons to prepare 
or conduct advertising and/or sales promotional material and 
campaigns with respect to products constituting, comprising, In¬ 
corporating or including nicroscoplc discrete rupturable capsules. 

(b) If the answer to Interrogatory No. 19(a) is other 
than an unqualified negative, state the number of persons who 
are now so employed, identify by name, title and address each 
person who functions in a managerial capacity with respect to 
said employed persons and state the exact nature of the duties 
and responsibilities of each such manager. 

(c) Identify all persons who have functioned in a 
managerial capacity with respect to such employed persons since 
January 5, 1962, and state the exact nature of the duties and 
responsibilities of each such manager. 


ANSWER: 

(a) See answer to Interrogatory 15(a). 

(b) The Merchandising and Advertising Manager of the 
Paper Products Division of defendant Is Mr. E. F. Anglo. 

(c) Prior to Mr. Anglo, and since January 9, 1962, the 
function of Merchandising and Advertising Manager was filled, in 
turn, by D. A. Olson, D. K. Huebner, S. A. Lindell, P. G. 

Montgomery and G. I. Schroepfer. 

Except as here answered, Interrogatory 19 is objected to. 
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Interrogatory No. 20 

(a) State when, where and under what circumstances 
defendant first learned of the manufacture or sale by plaintiff 
of products constituting, comprising, incorporating or including 
microscopic discrete rupturabie capsules which are identical to " 
or substantially the same as any product Illustrated cr described 
in U.S. Patent No. 3,016,303. Kindly include in this answer the 
names, addresses and titles of defendant's employees who first 
learned of said products constituting, comprising. Incorporating 
or including microscopic discrete rupturabie capsules and the 
dates on which they 30 learned. 

(b) Identify with particularity all documents consti¬ 
tuting, referring or relating to the acquisition of knowledge by 
defendant of plaintiff’s products constituting, comprising, 
incorporating or Including microscopic discrete ruDturable 
capsules, and the present custodian thereof. 

ANSWER: 


(a) and (b) Defendant does not know of it even to this 
date, and leaves plaintiff to its proof thereon. Defendant first 
learned of plaintiff's assertion that plaintiff has manufactured 
commercial products under the Macauley patent in suit through 
plaintiff’s answer, executed on or about June 14, 1972, to 
defendant's Interrogatory No. 23. 


:erro-ate 


(a) State whether defendant has ever acquired a physi¬ 
cal embodiment of any product constituting, comprising, incorpor¬ 
ating or Including nlcroscooic discrete rupturabie capsules 
manufactured or sold by plaintiff, which product was identical 

to or substantially the sane as any product Illustrated or 
described in U.S. Patent No. 3,016,703. 

(b) If the answer to Interrogatory No. 21(a) is other 
than an unaualified negative, identify (1) the employees who 
acquired It; (2) the employees who ordered or obtained it; 

(3) the person or organization from which it was ordered or 
obtained, and (4) the dates on which Jt was ordered, and received 
or obtained. 

(c) Identify with particularity all documents which 
constitute, relate or refer to said acquisition, specifically 
including but not limited to payment vouchers, statements, pur¬ 
chase orders, invoices and cancelled checks which evidence payments 
for said product. 

ANSWER: 

(a) Not to plaintiff's knowledge. 

(b) No answer required. 

(c) No an3v/er required. 
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Interrogatory No. 22 

(a) Identify the officers, directors and/or employees 
of defendant who participated in or who were responsible- for 
defendant's decision to market the first-narketed product 
identified in answer to Interrogatory No. 14 hereinbefore. 

(b) State the date on which defendant reached the 
decision to market said first-marketed product and Identify all 
documents relating, referring to or constituting 3 aid decisions, 
and the present custodian thereof. 

ANSWER: 


(a) The decision was made by Mr. W. G. Dretson, the 
General Manager of the division having responsibility for such 
marketing. Higher management personnel of defendant who knew 

of such decision were in a position to veto the same but did not. 

(b) Late 1961 or early 1962. 


Interrogatory No. 23 

Identify the officers, directors and/or employees of 
defendant at the times defendant made its decision to market the 
products recited in Interrogatory No. 22 hereinbefore, who were 
aware of manufacture by plaintiff of a product identical to or 
substantially the same as that illustrated or described in any 
embodiment of U.S. Patent No. 3,016,303. 

ANSWER: 

No one, because it is not the fact. 


Interrogatory Mo, 24 

(a) Before its first manufacture and/or sale of a nro- 
duct Identified in answer to Interrogatory No. 14 hereinbefore, 
did defendant conduct or have conducted for it an Investigation 
to ascertain the commercial market for such a product? 

(b) If the answer to Interrogatory No. 24(a) Is other 
than an unqualified negative, state the results of such investi¬ 
gation, the names and addresses of the persons or organizations 
which carried out such Investigation, and whether the results of 
such investigation were set forth in one or more written document 

(c) If such results were set forth in written document 
Identify each such document, and all documents relating or refer¬ 
ring to such investigation, and the present custodian thereof. 


ANSWER: 

(a) Yes. 

(b) A study of the business forms industry was made 

by r<r. J. W. Donnelly, Market Service Department, Craphlc Product 
Group of defendant. The investigation resulted in a written 
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report dated April 7 iogi 

’ 361 ’ Another segmented Informal market- 

1,16 ,tUdy> "*** by C - •• * n sumnor 1961. m nope, of 

deflrlin3 3 n0 ' 5 ' 1 for “rbonlees paper In email roll forn for 
office machines, demonstrated such need. 

(c) Ho documents have been found other than the afore- 
said report of April 7, 1961 . 


Interrogator-: No. 25 


Ihto agreements^or^underctandlngs^ith & “ •»«««- 

prospective manufacturers or us-rs S 0 l!L nanUfacturers * 
incorporating, comprisin'’ or- ir“; Products constituting, 
rupturable capsules relatir? to Mw S microscopic discrete 
( 2 ) the furnishing of assistanpo ^ exchan £ e ° r information, or 
to the patent in suit, Tor ->- e Burnv' eSn ^ e r ?ar;:le3 with respect 
invalidating said patent. p p0ae of defending against or 



referrinp; 
custodian 



Identify all documents constituting relatino. nr- 
' nt3 or understandings, and the present 


ANSWER: 


(a) 

No. 


(b) 

No answer 

required. 

(c) 

No answer 

required. 


Interrogatory ho. 

in suit with } any t manufacturer^prospective 1 * dls = US5ed the Patent 

user of products constitut 1 1 ^ manufacturer or 
Including microscopic dUc“et"e « 

than an unqualifie^negative (I N °* 26(a) ls othor 

persons representing such ^nufacturlrs^rlhfdis^ussions^ 

-rerrmg iV 

ANS .<cR r 


(a) Excluding plaintiff it is believed not 

(b) No answer required. 

(c) No answer required. 
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Interrogatory ■Jo. 27 


(a) State win 
agreement, or reached an 
other manufacturer, pros 
constituting, i.neorporat 
discrete runturable capo 
with respect to the nate 
under the patent in suit 
covenant net to sue with 


ther defendant has ever entered Into any 
y understanding, or discussed with any 
pectlve manufacturer or user of nroducts 
ir.p;, comnrising or including microscopic 
uleo (1) the negotiating with plaintiff 
nt in suit, or (2) the taking of a license 
, or (3) being the beneficiary under a 
respect to the patent in suit. 


( b ) If the answer to Interrogatory No. 27(a) is other 
than an unqualified negative, state (1) the names of the manu- 
facturers with whom defendant agreed or reached an understanding 
or had discussions, (2) the persons who represented said manu¬ 
facturers and defendant, and (3) the dates of said agreements or 
understandings or discussions. 


Identify all documents constituting, relating or 


(c) 

referring to such agreements a3 understandings 
and the present custodian thereof. 


l o * 

or discussion: 


ANSV/ER: 


(a) No. 

(b) No ans wer required. 

(c) Ho answer required. 


Interrogatory Ho. 23 

(a) Identify any trade associations or like organiza¬ 
tions to which defendant has belonged since August 6, 1956 and 

Pl ain biff'3 U.S. Patent No. 3,016,303 or any product 
01 p.alntlff whicn constitutes, comprises, incorpoz’atos or include 
microscopic discrete runturable capsules was discussed at any 
meetings of such trade associations or like organizations subse¬ 
quent to August 6, 1956. 

ANSWER: 


(a) Defendant does not understand this interrogatory. 
If it is intended to inquire whether defendant’s agents or 
employees have discussed either the patent in suit or any product 
of the type described which originated with plaintiff at any 
meeting of a trade association or like organization, the answer 
is no. Whether either of such subjects has been discussed by 
others, for example, by employees of plainciff, defendant does 
not know. 
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Interrogatory Mg. 20 


(a) Has defendant 
prospective manufacturers or 
comprising, incorporating or 
rupturable capsules of Its he 
patent In suit are invalid? 


informed any other manufacturers 
users of products constituting ’ 
Including microscopic discrete* 
i - ief that any of the claims of the 


(b) If the answer 
than an unqualified negative 
those who were so informed. 


to Interrogatory No. 
> state the names and 


29(a) Is other 
addresses of 


referring 
ANSWER : 


(c) Identify all documents constituting relatin' or- 
to such informing, and the present. custodian Se?fo?! 


(a) Insofar as defendant Is aware, no statements have 
been made to si;h parties at all concernlnc the patent In suit. 
Should the occasion arise, defendant will inform the parties of 
Its belief that the patent in suit is Invalid. 

(b) No answer required. 

(c) r.o answer required. 


Interrogator’- Up. 10 


(a) 

products const 
microscopic .11 
such products, 
rights or undo 
products, stat 
numbers cf sal 
thereon were e 
invention; 


Identify all patents disclosing and/or claiming 
t-u.ing, comnrlsln;-:, incorporating or including 
acreto rupturable capsules or processes for making 
ovmed oy defendant or in which defendant has any ’ 

’n- r ) ^? e ^ an ^ nan V faCtures * us * 3 or sells such 
In,, U) defendant's rights in said patents, (2) the 

"iw en ’ S ’f a ?f whether the patentees named 
nployces of defendant at the time of their alleged 


tions disc’oMn^ d !^/ fy a , 11 J Pf ndin S and abandoned patent anpllca- 

•suas-s -sL“ 1 -' 


ANSWER: 


(a) In view of the pertinence of their disclosure as 
relating to the manufacture and composition of rupturable micro¬ 
scopic capsules in defendant's Type 200 carbonless paper herein 
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accused as an infringement cf plaintiff '3 patent in suit, as 

well a 3 defendant's Type 100 carbonless paper, defendant li 3 ts 

the following patents issued to or owned by it: 

Ostlie U.S. Patent Mo. 3,481,759 granted December 2 , 1969 

Matson U.S. Patent No. 3,516,346 granted June 23 , 1970 

Matson U.S. Patent Mo. 3,516,941 granted June 23, 1970 

Argentina - Patent i:o. 139,154 granted Nay 26 , 1064 
Argentina - Patent No. 1 £ 1,076 granted Mav 90 
Argentina - Patent Ho. 167,239 granted May ^ 6 ’ 1$&9 

Australia - Patent Ho. 271,842 granted May 16 , 1967 
Australia - Patent Mo. 280,494 granted Julv to 1 G rr> 

Australia - Patent No. 413,471 granted April it, 1972 

Austria - Patent No. 240,330 granted March 15, 1965 
Austria - Patent No. 247 831 granted Marrh Tare 
Belgium - Patent No. 615,040 granted September 13 , 1962 
elgium - Patent No. 627,711 granted July 29 1963 

Canada - Patent No. 742,643 granted September 13 1956 

Canada ~ 5E* In?*3%? * ranted Karch 12. 1Q63 

uanaaa - ra^e.it Mo. 313,846 granted May 27 , 1969 

Colombia - Patent Mo. 12,302 granted August 14, 1963 
Colombia - Patent Mo. 12,403 granted Au^us«- 30 inf-) 

Denmark - Patent No. 117,413 granted September*21' 1970 
Denmark - Patent Mo. 116,703 granted June pq 1Q7 , 
rinland - Patent Mo. 40,^62 granted Anril l5j 1^59 
Finland -Patent No. 43,951 granted July 12 1071 

-ranee - Patent ..o. 1,3^3*043 granted January 29^ I -63 

No. 1,359,702 granted March 23 1064 

.ranee - .atent no. 1,534,465 granted June 17, 1$£3 

uermany - Patent No. 1,444,414 granted April 10, 1969 

Great BrltalS - PaefSt iiS: s99!!io? S ?raStSa e Ja?.uary r ilpl9i § 67 

£&£: SJS »IS: i;SS?:l!l sxsis fcaH*?W 

Holland - Patent No. 134,885 granted August 13, 1972 

India - Patent No. 31,124 granted January 18. 1964 
India - Patent No. 36,231 granted April 2 , 1965 

I-aly - Patent No. 603,695 granted May 13, 1964 

“ ^ a ^ ont 757,102 granted April 15, 1967 
Italy - latent No. 312,937 granted May 15, i963 

Japan - Patent No. 646,142 granted May 30 , 1972 

Japan - Patent No. 582,048 granted August 28, 1970 

Mexico - Patent No. 85,996 granted November 21, 1967 

Mexico - Patent No. 79,338 granted March 31 1067 

nexico - Patent No. 95,849 granted July 13 ,*1969 

New Zealand - Patent Mo. 134,017 granted November 11 1966 

Norway - Patent No. 120,965 granted April 15, 1971 ’ 
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Norway - Patent No . 109 ,622 6ranted ^ ^ 

South Africa I granted January 10, 1963 

South Africa - Patent & ^U 9 S*SKSd"!SSSSl.« l9 i|S 3 

Spain - Patent "o' fof’sfc Kranted September 7 , 1962 
Spain -.Patent Mo. 279 -. 70 ? 5 gSUS SKiS'i^ 6 }^ 

*jW0dsn — Pcitont oni ^->1. 

Sweden - Patent No * ^8*oflr ^ ranted October 10, 1968 

Sweden - Patent Ho'. 316*97? Wanted i U h° 23 • 1966 

anted February 12, 1970 

Switzerland - Patent Ho Iiki ica 

Switzerland - Patent No im * 11 ? * rar \ ted June 15 , 1968 
Switzerland - Patent Ho'. Wj&t S£SS 

„ <M Certal " aPPUCatl °™ abandoned, ooplea 

n : r e ln pr —'. =™, are Identified 

in the U.v>. patents listed In part (a} , a 

to thi 3 interrogatory 
as follows: * 

U.S. Application Serial Mo. 175.399 filed February 26 . 1962 
U.S. Application Serial Ho. 95,917 filed March 13. .961 

Except aa here answered. Interrogatory 30 Is objected to, 

Interrogator'/ No. 

av.’are of u!s! Paten? No? 3 ?Ol 6 ? 308 ? 1Ch dofendant ^rst becane 

2S.'hS t isr^ 

referring to^suet^awareness, < *and m the S present ^cuatodlan^thereof 1 * 
ANSWER: 

(a) About March of 1962 , it Is believed. 

,b > APParCntly ° ale the fact situation la : 

not known at this date. 

(=) 3 M Laboratory Notebook ,U 1913 , page 96 , dated 
-arch 2, 1962 , issued to Gale W. Matson. 

Interrogatory No. ?? 


defendant e?er rrep?red C 'an G ?ninlo? r ' Pl ° y ? e ’ anent or attorney of 

to the valldlty r of the pSeSt K ?? ln Writ1 ^. relating 

thereof by defendant. Sult or the Possible Infringement 
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(b) If the answer to Interrogatory No. 32(a) I 3 other 
than an unqualified negative, identify fully each such opinion 
and state whether its author 13 a member of the Bar of any country 
01 * state or the District of Columbia and under what relationship 
to defendant he acted in preparing such opinion. 

(c) Identify all documents relating or referring to 
said opinions, and the present custodian thereof. 

ANSWER: 

(a) Yes. 

(b) Letter dated May lh, 1962 on the letterhead of 
Carpenter, Abbott, Coulter I Kinney, attorneys at law and Patent 
Counsel for defendant, from attorney Donald M. Sell to W. G. 
Bretson, then General Manager of the Paper Products Division of 
defendant, said letter transmitting therewith an opinion re 
Patent No. 3,016,308 by attorney Sell dated May 11, 1962. 

Letter dated October 30, 1962 from attorney Sell on the letterhead 
of Carpenter, Abbott, Coulter l Kinney to Mr. A. L. Frye, then 
Technical Director of the Paper Products Division of de. ndant. 
Intra-firm memorandum on the letterhead of Carpenter, Abbott, 
Coulter & Kinney from attorney William K. Abbott to attorney 
Sell dated May 21, 1962 . 

(c) These documents are in the custody of defendant's 

counsel. 


Interrogatory No. 33 

(a) State whether defendant has ever marketed any pro¬ 
duct identified in answer to Interrogatory .No. 14 hereinbefore, 
bearing the number of any United States or foreign oatent, or 
with the notation. Patent Pending, or its equivalent. 

(b) If the answer to Interrogatory No. 33(a) Is other 
than an unqualified negative, identify such patent numbers and 
notations and the product on which each wa 3 used. 


ANSWER: 


(a) Yes. 

(b) 

"3K ,r Brand Carbonless Paper - Type 100 (previously "ACTION" 
Brand-Carbonless Paper) 

Up to 1971, the notice read: 

"PATENTS APPLIED FOP." 
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From 1^71 to date, the notice has read: 


"U. S. FATE.MTS NOS. 3,516,81:? 
OTHERS PEXDIh’G" 


3,516,941 


"3M" Brand Carbonless Pacer - Type 200 

From the inception of the product until 1971 
the notice read: * 

"PATENT^ j APPLIED FOR” 

Prom 19/1 to date, the notice has read: 

"U.S. Patent Nos. 3481759, 3^168^6, 
3516941" 


"SCOTCHCAST" Grand Termination Resin, Ho. 14 

From the inception of the product, the notice 
has read: 

"Patented under one or more of the following 
patents: U.S. Nos. 2756375, 2932335; Aus¬ 
tralia Patent No. 223026/57; Canada Patented 
I960." 


"3M" Brand Spot Remover Pads 

From the Inception of the product until 1965 
the notice read: * 

"PATENT PENDING" 


'SCOTCH-GRIP" Fastener Adhesive (2353) 

U.S. Patent No. 3,642,937 and U.S. Patent No. 3,179,143 


Interrogato r y No. 34 

(a) Identify with particularity all catalogs, brochures 
advertisements and^sale3 promotional materials utilised ’oy defen¬ 
dant since August 6, 1956, in connection with the u 3 e or sale of 
its products constitut ns, comprising, incorporating or including 
microscopic discrete rupturable capsules. 

ANSWER: 


(a) The bulk of the material sought to be identified 
in this interrogatory makes specific identification impractical. 
On reasonable notice defendant will voluntarily produce the 
material called for at the offices of its St. Paul counsel. 
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Interrogatory h'o. 3 r , 


. , < a - Identify all documents, including but not United 

^ Tn^°2r er * Ce an ? n f? or anda, both to and fron other nartlos 
and whe or^za^ou of defendant, relating or ref^rrinr 

aGt * 01 ] " th ° cha *- ? e of infringement nade by ' 
nlal .uli f against wefr-mchmt. with respect to the patent in suit. 

ANSWER: 


(a) Lxclading documents and memoranda to, fron or 
by defendant’s counsel: 

Letter dated June 10, 1972 fron .T. R. McClintick 
to R. li. Herzog 

Letter dated July 7, 1972 fron W. 0. Bretson to 
R. H. Herzog and C.. A. Kuhrmeyer 

Letter dated July 18, 1972 fron R. C. Uertelsen 
to m. 0. Bretson 

Letter dated August 9, 1972 from .Secretary to 
!». II. Herzog to David W. Barr 

Letter dated .September 20, 1972 fron D. W. Barr 
to R. H. Herzog 

Letter dated October 18, 1972 from D. W. Barr to 
R. I!. Herzog 

Letter dated December 1, 1972 from D. V. Barr to 
R. H. Herzog 


Interro-atory So. ?f 

Y h '" th ° r dGfendant has knowledge of any tests 
k- l * 1 1 enuan., an agent thereof, or a third party in 
which ~oe subject of said tests has been a product identified in 
anov.'cr to Interrogatory No. 14 hereinbefore or any precursor or 
component thereof. H 


than an 

ident1fv 


(b) If the answer to Interrogatory So. 
unqualified negative, describe .vuch tests 
all documents that constitute the results 


36(a) I3 other 
in detail and 
thereof. 


(c) identify all documents relating 
the tests described in answer to Interrogatory 
present custodian thereof. 


or referring to 
No. 36(b), and the 


ANSWER: 


(a) - (c), inclusive. This Interrogatory is objected to. 


In terrogatory No. 87 


that are 
relating 


t Identify all documents not heretofore identified 

known to or in the possession of defendant referring or 
to products constituting, comprising, incorporating or 
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a a:. uuiAUinss snat cur.prije tne isciiny, ana particularly tnat 


including microscopic discrete rupturable capsules or processes 
for making such products. 

(1) Marketed or U3ed by defendant. 

(2) Marketed or used by third parties. 

ANSWER: 

(a) This Interrogatory is objected to. 


Interrogatory No. 38 

(a) State whether defendant is the owner of U.S. 

Patent No. 3,516,941. 

(b) State whether defendant ha3 ever manufactured, 
had manufactured for it, used or sold any of the products which 
constitute, incorporate, comprise or include microscopic discrete 
rupturable capsules or processes for making, the sane disclosed in 
U.S. Patent No. 3,516,941. 

(c) If the answer to Interrogatory 33(b) is other than 
an unqualified negative. Identify and describe fully each 3uch 
products and process, including: 

(1) Trade designation, catalog number of the like 

(2) The date of first manufacture, use or sale by 
defendant of each such product; 

(3) Whether such manufacture, use or sale is 
presently continuing.and if not; 

(4) The dates of termination thereof. 

(d) Identify all documents known to or in the posses¬ 
sion, custody or control of defendant constituting, referring or 
relating to each such product or process. 

ANSWER: 


(a) Yes. 

(b) Yes. 

(c) (1) - (4). Sec answer to Interrogatory No. 14(b). 

(d) Objected to. 


Waldo G. Eretson 

STATE 0? MINNESOTA) 

) S3 . 

COUNTY OF PAMSEY ) 

The said WALDO C. BP.ETS0M, 
before me this lCth day of February, 
above resnonses being correct to the 
belief. 

"l 

/. . 

Notary Public' 


known to re, did appear 
1973, and swore to the 
fce3t of his knowledge and 


v. / * *. j J r‘ * 
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(3) A complete description of the structure of 
all buildings that comprise the facility, and particularly that 
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Ill THE UNITED STATES DISTRICT COURT 
FOR THE WESTERN DISTRICT OF HEW YORK 


MOORE BUSINESS FORMS, INC., ) 

) 

Plaintiff, ) 

) Civil Action No. 
v. ) 

) CIV. 1972-«17 

MINNESOTA MINING AND MANUFACTURING ) 

COMPANY, ) 

) 

Defendant. ) 


OBJECTION’S TO CERTAIN OF PLAINTIFF'S 
INTERROGATORIES TO DEFENDANT 


Now comes the defendant, by it3 attorneys, and 
objects to plaintiff's Interrogatories to defendant Nos. 
12(b), 14(c), 15-19 (in part), 30, 36, 37 and 38(d). The 
grounds of the objections are 3et forth following repetition 
of the interrogatory to which the objection relates. 


Interrogatory 12(b) 

State fully with particularity whether or not defendant 
is performing any acts which might constitute invasion of any 
other property rights of plaintiff on the basis of acquiescence 
by plaintiff in such acts and reliance thereon by defendant. 

OBJECTION: 

This interrogatory is objected to in that by "any 
other property rights of plaintiff", plaintiff is admittedly 
inquiring into areas having utterly nothing to do with the 
issues raised by the pleadings in this case. While defendant's 
attorneys a3 presently advised know of no other areas, it would 
be an imposition on defendant to be required to make the 
investigation required as to permit full answer to this admittedly 
irrelevant inquiry. 







Interrogatory 14(c) 


Identify all documents known to or in 
custody or control of defendant constituting, referring or 
relating to each said product [which constitutes, conorises 
incorporates or includes in any manner microscopic discrete* 
rupturable capsules]. 


OBJECTION: 

This part of Interrogatory \U is hopelessly broad in 
calling for "all documents known to or In the possession, custody 
or control of defendant" relating to any product of defendant 
which 'constitutes, comprises, incorporates or includes" 
microscopic rupturable capsules whether or not pertinent to 
plaintiff's patent in suit. Such request would include all manu¬ 
facturing standards, marketing data, computer data, invoices, 
customer lists, privileged communications with counsel, etc., 
none of which has been shown to have any relevancy to any 

pleaded Issue, and none of which Is necessary to resolution of 
any pleaded issue. 


Interrogatories 15-19, inclusive 


Interrogatory 15 

. , ^ a ^ State whether defendant employs persons to design 

modify, improve or originate products constituting, comprising, 
incorporating or including microscopic discrete rupturable cap¬ 
sules or processes for making such products. 

... a !i he answer to Interrogatory No. 15(a) is other 

than an unqualified negative, state the number of persons who 
are now so employed, identify each person who functions in a 
managerial, capacity with resnect to said ennloved persons, and 

eX ~ Ct nature and description of the duties and respon¬ 
sibilities of each such manager. 

(c) Identify all persons who have functioned in a 
manager a capacity v/lth respect to such employed persons since 
January 9 1962, and state the exact nature of the duties and 

responsibilities of each 3ucn manager. 

Interrogatory 16 

State whether defendant employs persons to conduct 
development with respect to products constituting, comprising. 
Incorporating or including microscopic discrete rupturable cap¬ 
sules or processes for making such products. 






(b) If the answer to Interrogatory No. 16(a) is other 
than an unqualified negative, state the number of persons who 
are now so employed, identify each person who functions in a 
managerial capacity with respect to said employed persons and 
state’ the exact nature of the duties and responsibilities of 
each such manager. 

(c) Identify all persons wi-o have functioned in a 
managerial caoacity with respect to 3uch employed persons since 
January 9, 1962, and state the exact nature of the duties and 
responsibilities of each such manager. 

Interrogatory 17 

(a) State whether defendant employs persons to manu¬ 
facture products constituting, comprising, incorporating or 
including microscopic discrete rupturable capsules. 

(b) If the answer to Interrogatory No. 17(a) is other 
than an unqualified negative, state the number of persons who are 
now so employed, identify each person who functions in a manager¬ 
ial capacity with respect to said employed persons and state the 
exact nature of the duties and responsibilities of each such 
manager. 

(c) Identify all persons who have functioned in a 
managerial capacity with respect to such employed persons since 
January 9, 1952, and state the exact nature of the duties and 
responsibilities of each such manager. 

Interrogatory 13 

(a) State whether defendant employs persons to solicit 
sales of products constituting, comprising, incorporating or 
including microscopic discrete rupturable capsules. 

(b) If the answer to Interrogatory No. 18(a) is other 
than an unqualified negative, state the number of persons who 
are now so employed, Identify each person who functions in a 
managerial capacity with respect to said employed persons and 
state the exact nature of the duties and responsibilities of each 
such manager. 

(c) Identify all persons who have functioned in a 
managerial capacity with rescect to such employed persons since 
January 9, 1952, and state the exact nature of the duties and 
responsibilities of each 3uch manager. 

Interrogatory 19 

(a) State whether defendant employs persons to prepare 
or conduct advertising and/or sales promotional material and 
campaigns with respect to products constituting, comprising, 
incorporating or including microscopic discrete rupturable capsules. 

(b) If the answer to Interrogatory No. 19(a) is other 
than an unqualified negative, state the number of persons who 
are now so employed. Identify by name, title and address each 
person who functions in a managerial capacity with respect to 
said employed persons and state the exact nature of the duties 
and responsibilities of each such manager. 
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(c) Identify all persons who have functioned In a 
managerial capacity with respect to such employed persons since 
January 9, 196.?, and state the exact nature of the duties and 
responsibilities of each such manager. 


OBJECTION: 

As can be seen from these interrogatories, plaintiff 
Moore methodically inquires into the exact number of people 
defendant employs in virtually every area relating to defendant’s 
business (design, development, manufacturing, sales and adver¬ 
tising) , and the identification of "each person who functions 
in a managerial capacity with respect to said employed persons" 
as well as the exact nature of the duties and responsibilities 
of each such manager". These interrogatories have been answered 
to the extent of identifying the primary managerial personnel 
in each of the areas so that plaintiff is in a position to 


proceed with specific relevant inquiries from or as developed from 
these personnel. Except for this, the interrogatories are unduly 
sweeping and request information which will not assist the 
lawsuit, and could only be of help to plaintiff as a competitor 
of defendant. 


Interrogatory 30 

(a) Identify all patents disclosing and/or claiming 
products constituting, comprising, incorporating or including 
microscopic discrete rupturatle capsules or processes for making 
such products, owned by defendant or in which defendant has anv 
rights or under which defendant manufactures, uses or sell 3 such 
products, sti.ting (1) defendant's rights in 3 aid patents, (2) the 
numbers o. said patents, and (3) ’whether the patentees named 
thereon were employees of defendant at the time of their alleged 
inventions. 


(b) Identify all pending and abandoned patent applica¬ 
tions disclosing and/or claiming products constituting, compris¬ 
ing. Incorporating or Including microscopic discrete rupturable 
capsules or processes for making 3uch products, owned by defendant 
or in which defendant has any rights or under which defendant 
manufactures, uses or sells products constituting, comprising, 
incorporating or including microscopic discrete runturable cap¬ 
sules, setting forth (1) defendant'3 rights lr. said applications, 

(2) the serial numbers and filing dates of said applications, 

(3) the names of the a?.leged Inventors of the subject matter 
claimed in said applications, (*l) the location of conies of said 
applications other than at the U.S. Patent Office, and (b) the 
present custodian thereof. 






03JECTI0M: 


This interrogatory Is in part objected to as being 
outside the bounds of permissible relevancy or discovery, 
particularly in respect to paragraph 39 )b), which inquires not 
only as to defendant's issued patents but into the subject 
matter of unissued patent applications maintained in confidence 
by the U.S. and foreign Patent Offices. This suit involves 
issues of infringement, validity and enforceability of plaintiff's 
patents. Defendant's patents are not in issue. Certain parti¬ 
cular patent disclosures of defendant nay be relevant (for 
example, for their disclosure of defendant's products and 
processes of manufacture herein accused). These have been listed 
in response to interrogatory 30. However, no basis exists for 
inquiry into all of defendant's patents and applications a 3 an 
entire group, particularly a 3 to the nature of ( 1 ) "defendant's 
rights' thereunder, ( 2 ) "the numbers of said patents", and 
(3) "whether the patentees named thereon ware employees of 
defendant". 


Interrogatory 36 

(a) State whether defendant has knowledge of any tests 
performed by defendant, an agent thereof, or a third party! in 
whic.a tne subject of said tests has been a product identified in 
ansv.-er to Interrogatory No. 14 hereinbefore or anv precursor or 
component thereof. 


(&) If the answer to Interrogatory Mo. 36 (a) is other 
than an unqualified negative, describe such tests in detail and 
identify all documents that constitute the results thereof. 


the- test 
present 


(c) Identify all documents relating or referring to 
s described in answer to Interrogatory 36 (b), and the 
custodian thereof. 


OBJECTION: 


Interrogatory 36 is so broad and Inclusive in respect 
to knowledge of any tests" as to encompass virtually every 
operation, unlimited as to tine, to which defendant's product 




in subjected, including manufacture, quality control, distribu¬ 
tion, marketing, sales, etc., most of which have utterly no 
connection with any issue in the case. If plaintiff will state 
with particularity those "tests" in respect to which it seeks 
Information, defendant will evaluate such request and cooperate 
in giving discovery in areas which are relevant or which will 
lead to relevant fact3. 


Interrogatory 37 

(a) Identify all documents not heretofore identified 
that are known to or in the possession of defendant referring 
or relating to products constituting, comprising, incorporating 
or including microscopic discrete rupturable capsules or processes 
for making such products. 

(1) Marketed or used by defendant. 

(2) Marketed or used by third parties. 


OBJECTIO W: 


Interrogatory 37 is objected to as being unduly sweeping 
in calling for "all documents not heretofore identified" relating 
to products employing "discrete rupturable capsules or processes 
for making such products". On its face, 3uch inquiry goes far 
beyond any issue raised by the pleadings, but would comprehend 
much confidential information of plaintiff such as manufacturing 
techniques, manufacturing standards, marketing data, etc. 


Interrogatory 3°(d) 

Identify all documents known to or in the possession, 
custody or control of defendant constituting, referring or 
relating to each such product or Drocess [which constitute. 
Incorporate, comrrise or include microscopic discrete rupturable 
capsules or processes for making the same disclosed in U.S. 
Patent Mo. 3,51b,9^1]. 

OBJECTION: 


Same objection as registered above to Interrogatory 


lMc). 


RAICHLE, BANNING, WEISS i HALPERN 


Of Counsel: 

Edward A. Haight, 
Chicago, Ill. 

Stanley G. DeLaHunt, 
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IN THE UNITED STATES DISTRICT COURT 
FOR THE WESTERN DISTRICT OF NEW YORK 


MOORE BUSINESS FORMS, INC., 


Plaintiff, 


MINNESOTA MINING AND MANUFACTURING 
COMPANY, 


Civil Action 
No. CIV 1972-47 


Defendant. 


RESPONSES BY DEFENDANT TO PLAINTIFF * S 
INTERROGATORIES NOS. 39 TO *43 TO 
DEFENDANT UNDER ROLE 33. F. R. CIV. P, 


NOW COMES the defendant, Minnesota Mining and Manu¬ 
facturing Company, by Itr. agent, Waldo G. Bretson, 
and repeats and responds to plaintiff's Interrogatories Nos. 
39 to 43, as follows: 


Interrogato ry No. 39 

(<*) Dots defend..r.t now or will defendant later allege 
that its purchase of a facility at Nekoosa, 'Wisconsin, In or 
about April, 1971, fron Nekoosa-Edwards Paper Company, was an 
act to its detriment in support of any of the defenses of laches, 
estoppel or acquiescence as alleged In paragraphs 10, 11, or 12 
of defendant's Answer herein? 

(b) If the answer to Interrogatory No. 39(a) is other 
than an unqualified negative, 3tate: 

(1) The purchase price of the Nekoosa, Wisconsin 

facility; 

(2) All products manufactured at the Nekoosa 
facility prior to its acquisition by defendant; 

(3) All products manufactured at Nekoosa facility 
subsequent to such acquisition; 

(4) All improvements, modifications or other 
changes made in said facility subsequent to said acquisition by 
defendant, and 

(5) All 3ales or disposal of any part of Nekoosa 
facility made by defendant subsequent to said acquisition. 

(c) If the answer to Interrogatory No. 39(a) is other 
than an unqualified negative, fully identify the subject of the 
acquisition by defendant of the Nekoosa, Wisconsin facility, 
including In such identification: 

(1) The acreage of the plant; 

(2) An inventory of the plant; 

(3) A complete description of the structure of 
all buildings that comprise the plant, and 










... , . A complete description of any other factors 

that would enaole an expert to determine the market value of the 
plant at the time of purchase and at the present tine. 

, Identify fully all documents, -lduding plans, 

drawings, reports, surveys, inventory lists, memoranda and 
evaluations made or received by defendant or agents for defendant 
with respect to the Nekoosa facility or parts thereof, including 
bUv, not limited to documents referring or relating to the value’ 
of the facility at the time of said acquisition and thereafter. 

ANSWER: 

(a) In view of defendant '3 pending motion for summary 
Judgment, it is presently anticipated that defendant will have 
no need to press 'any of the defenses of laches, estoppel or 
acquiescence as alleged in paragraphs 10 , 11 or 12 of defendant's 
Answer herein'. Should the decision on the said motion for 
summary Judgment dictate need for further response under the 


provisions of F.R.C.P. Rule 26(e)(2)(D) [cf. 5E of the preamble 
to plaint !a 1 's Interrogatories], such will be seasonably made. 

(b) No response required. 


(c) No response required. 

(d) No response required. 


Interrogatory No. 0 

(a) As presently advised, does defendant now or later 
Intend to allege that its purchase or improvement of facilities 
at Decatur, Alabama, constitutes an act to its detriment in 
support of any of the defenses of laches, estoppel or acquiescence 
as a-leged in paragraphs 10 , 11 or 12 of Defendant '3 Answer herein? 

(b) If the answer to Interrogatory No. ^O(a) is other 
than an unqualified negative state: 

(1) The purchase price or cost of modifications 
at the Decatur, Alabama facilities in preparation for and .since 
manuiacture of microscopic discrete rupturable capsules, or 

ca: oonless paper there; 

(2) All products manufactured at the Decatur, 
Alabama facility prior to lt 3 use by defendant to manufacture 
said microcapsules or carbonless paner; 

(3) All products manufactured at the Decatur, 
Alabama factility including and since defendant's first use of 
the facility to manufacture said mlcrocapsules or carbonless 
paper; 


2 









(*0 All ir.provsr.snt3, modifications, or othsr 
changes nade in said facility to enable defendant to use and 
continue to uas said facility to manufacture said nicrocapsules 
or carbonless paper, and 

(5) Ml sales or disposal of any part of the 
Decatur, Alabana facility nade by defendant subsequert to said 
first nanufacture of said nicrocapsules or carbonless paper. 

(c) If the answer to Interrogatory No. 40(a) is other 
than an unqualified negative, fully identify the Decatur, Alabana 
facility at (A) the date defendant first cor.r.enced nanufacture 
of said nicrocapsules or carbonless paper there, and (3) the 
present date, including in such identification at each date: 

(1) The acreage of the facility; 

(2) An Inventory of the facility; 

(3) A conplete description of the structure of 

I all buildings that comprise the facility, and particularly that 

portion most directly connected with the nanufacture of carbonle 33 
paper or said nicrocapsules, and 

A (4) A conplete description of any other factors 

p that would enable an expert to detemine the market value of the 

^ plant at said tine of first nanufacture and at the present tine. 

f (d) Identify fully all documents. Including plans, 
drav/Ings, reports, surveys, inventory lists, memoranda and 

• evaluations made or received by defendant or agents for defendant 
with respect to the Decatur, Alabama facility or parts thereof, 
including but not limited to documents referring or relating to 
( the value of the facility at the time of said first manufacture 

A and thereafter. 


ANSWER: 

(a) In view of defendant's pending motion for summary 
Judgment, it is presently anticipated that defendant will have 
no need to press "any of the defenses of laches, estoppel or 
acquiescence as alleged in paragraphs 10, 11 or 12 of Defendant's 
Ansv;er herein". Should the decision on the said motion for 
summary Judgment dictate need for further response under the 
provisions of F.R.C.P. Rule 26(e)(2)(B) [cf. *!E of the preamble 
to plaintiff's Interrogatories], such will be seasonably nade. 

(b) No response required. 

(c) No response required. 


(d) No response required. 










Interrogatory No. 2*1 


(a) As presently advised, does defendant now or 
later Intend to - allege that Its purchase or lr.orover.ent of 
facilities at Cordova, Illinois, constitutes an act to its 
detriment in support of any of the defenses of laches, estoppel 
or acquiescence as alleged in paragraphs 10, 11 or 12 of 
Defendant's Answer herein? 


(b) If the answer to Interrogatory No. JJl(a) is oth«r 
than an unqualified negative, state: 


(1) The purchase price or cost of modifications 
at the Cordova, Illinois facilities in preoaratlon for ana since 
manufacture of microscopic discrete rupturable capsules, or 
carbonless paper there; 

(2) All products manufactured at the Cordova, 
Illinois facility prior to its use by defendant to manufacture 
said nicrocapsules or carbonless paper; 

(3) All products manufactured at the Cordova, 
Illinois facility including and since defendant's first use of 
the facility to manufacture said nicrocapsules or carbonless 
paper; 

(*0 All improvements, modifications, or other 
changes made in said facility to enable defendant to U 3 e and 
continue to use said facility to manufacture said microcapsules 
or carbonless paper, and 

(5) All sales or disposal of any part of the 
Cordova, Illinois facility made by defendant subsequent to said 
first manufacture of said nicrocapsules or carbonless paper. 


than an 
facility 
of said 
present 


(c) If the ar.sv.er to Interrogatory No. bl(a) is other 
unqualified negative, fully identify the Cordova, Illinoi 
at (A) the date defendant first commenced manufacture 
microcapsules or carbonless paper there, and (B) the 
date, including in such identification at each date: 


3 


(1) The acreage of the facility; 

(2) An inventory of the facility; 

(3) A complete description of the structure of 
all buildings that comprise the facility, and particularly that 
portion most directly connected with the manufacture of carbonless 
paper or said nicrocapsules, and 

(*0 A complete description of any other factors 
that would enable an expert to determine the market value of the 
plant at said time of first manufacture and at the present tine. 

(d) Identify fully all documents, including plans, 
drawings, reports, surveys, Inventory lists, memoranda and 
evaluations made or received by defendant or arent 3 for defendant 
with respect to the Cordova, Illinois facility"or parts thereof, 
including but net limited to documents referring or relating to 
the value of the facility at the time of said first manufacture 
and thereafter. 
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ANSWER: 


(a) In view of defendant's pending notion for summary 
Judgment, It Is presently anticipated that defendant will have 
no need to press "any of the defenses of laches, estoppel or 
acquiescence as alleged In paragraphs 10, 11 or 12 of Defendant's 
Answer herein". Should the decision on the said motion for 
summary Judgment dictate need for further response under the 
provisions of F.R.C.P. Rule 26(e)(2)(B) [cf. fE of the preamble 
to plaintiff's Interrogatories], such will be seasonably made. 

(b) No response required. 

(c) No response reoulred. 

(d) No response required. 


Interrogatory No. k2 


(a) A3 oresently advised, 
intend to allege that its purchase or 
at Hartford City, Indiana, constitute 
in support of any of the defenses of 
ccnce as alleged in paragraphs 13, 11 
herein? 


does defendant now or later 
1 improvement of facilities 
s an act to its detriment 
laches, estcprei or acouies- 
or 12 of Defendant's Answer 


(b) If the answer to Interrogatory No. ^2(a) Is other 
than an unqualified negative, state: 

(1) The purchase price or co3t of modifications 
at the Hartford City, Indiana facilities; in preparation for and 
since manufacture of microscopic discrete rupturable capsules or 
carbonless paper there;. 

(2) All products manufactured at the Hartford City, 
Indiana facility prior to Its use by defendant to manufacture said 
microcapsules or carbonless paper; 

(‘3) All products manufactured at the Hartford City, 
Indiana facility Including and since defendant's first use of the 
facility to manufacture said microcapsules or carbonless paper; 

(**) All Improvements, modifications, or other 
changes made in said facility subsequent to 3 aid acaulsition by 
defendant; and 

(5) All sales or disposal of any part of the 
Hartford City, Indiana facility made by defendant subsequent to 
said i irst manufacture of said nicrocaosule 3 or carbonless paper. 

(c) If the answer to Interrogatory No. i *2(a) Is other 
than an unqualified negative, fully Identify the Hartford City, 
Indiana facility at (A) the date defendant first commenced manu¬ 
facture of said microcapsules or carbonless paper there, and 

(B) the present date, including in such Identification at each 
date: 

(1) The acreage of the facility; 

(2) An Inventory of the facility; 





(3) A complete description of the structure of 
all buildings that comprise the facility, and particularly that 
prvtior. most directly connected with the manufacture of carbon¬ 
less paper or said microcapsules, and 

(4) A complete description of any other factors 
that would enable an expert to determine the market value of the 
plant Jt sail time of first manufacture and at the present tine. 

(d) Identify fully all documents. Including plar.3, 
drawing, reports, surveys, inventory lists, memoranda and 
evaluations made or received by defendant or agents for defendant 
with respect to the Hartford City, Indiana facility or parts 
thereof. Including but not limited to documents referring or 
relating to the value of the facility at the time of said first 
manufacture a:u thereafter. 


ANSWER : 

va) In view of defendant's pending notion for summary 
Judgment, it is presently anticipated that defendant will have 
no need to press "any of the defenses of laches, estoppel or 
acquiescence as alleged in paragraphs 10, 11 or 12 of Defendant's 
Answer herein". Should the decision or. the said motion for 
summary Judgment dictate need for further response under the 
provisions of F.R.C.P. Rule 2o(e)(2)(B) [cf. of the preamble 
to plaintiff's interrogatoriesj, such will be seasonably made. 

(b) No response required. 

(c) No response required. 

(d) No response required. 


Interrogatory No. 43 

(a) As presently advised, does defendant now or later 
Intend to allege that its purchase or improvement of facilities 
at locations other than Nekoosa, Wisconsin, Decatur, Alabama, 
Cordova, Illinois, and Hartford City, Indiana, constitutes an 
act to Its detriment in support of any of the defenses of laches, 
estoppel or acquiescence as alleged in paragraphs 10, 11 or 12 

of Defendant's Answer herein? 

(b) If the answer to Interrogatory No. 43(a) i3 other 
than an unqualified negative, state: 

(1) The name, address, and location of each such 

facility; 

(2) The purchase price or co3t of modifications 
of each 3uch facility Ir. preparation for and since manufacture of 
microscopic discrete rupturable capsules or carbonless paper there 




(3) All products manufactured at each facility 
prior to its U3o by defendant to manufacture said nicrocap 3 ule 3 
or carbonless paper; 

(4) All products manufactured at each facility 
Including and since defendant'3 first use of the facility to 
manufacture said mlcrocapsules or carbonless paper; 

(5) All improvements, modifications, or other 
changes made In each facility subsequent to 3 ald acquisition or 
said first use by defendant; and 

(6) All sales or disposal of any part of each 
facility made by defendant subsequent to said flr 3 t manufacture 
of said mlcrocapsule3 or carbonless paper, or acquisition. 

(c) If the answer to Interrogatory Mo. 43(a) 13 other 
than an unqualified negative, fully identify each facility at 
(A) the date defendant first acquired it and/or commenced manu¬ 
facture of said mlcrocapsules or carbonless paper there, and 
(D) the present '’ate, Including In such Identification at each date 

(1) The acreage of the facility; 

(2) An Inventory of the facility; 

(3) A complete description of the structure 
of all buildings that comprise the facility, and particularly 
that portion most directly connected with the manufacture of 
carbonless paper or said mlcrocapsules, and 

(4) A complete description of any other factors 
that would enable an expert to determine the market value of the 
plant at said time of first manufacture or acquisition and at 
the present time. 


(d) Identify fully all documents, including Diana, 
drawings, reports, surveys, inventory Il3t3, memoranda and 
evaluations made or received by defendant or agents for defendant 
with respect to each facility or parts thereof, including but not 
United to documents referring or relating to the value of the 
facility at the tine of said first manufacture or acquisition and 
thereafter. 


AMS’./ER : 

(a) In view of defendant's pending motion for summary 
Judgment, it is presently anticipated that defendant will have 
no need to press "any of the defenses of laches, estoppel or 
acquiescence as alleged in paragraphs 10, 11 or 12 of Defendant's 
Answer herein". Should the decision on the said motion for 
summary Judgment dictate need for further response under the 
provisions of F.P.C.P. Rule 26(e)(2)(B) [cf. IE of the preamble 
to plaintiff's interrogatories], such will be seasonably made. 

(b) Mo response required. 


/ 
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(c) Wo response required. 

(d) Wo response required. 

Interrogatory Wo. ^ 

Objected to. 

Interrogatory Wo. 

Objected to. 


Interrogatory No. 


(a) Have any microscopic discrete rupturable capsules 
been manufactured or sold by defendant since January 1, 1962, 
which capsules were ultimately used In the cosmetic industry? 

(b) If the ansv.'er to Interrogatory Mo. ^6(a) is other 
than an unqualified negative, identify such capsules by: 




(1) 

method of preparation of the capsules; 



(2) 

composition of shell; 



(3) 

composition of fill; 



CM 

capsule diameter; 



(5) 

shell thickness; 

of capsul 

e; 

(6) 

weight of fill a3 a percentage of weight 

etc.) in 

which 

(7) 

the 

the form (e.g., free-flowing powder, slurry, 
microcapsules were shipped to the customer, and 

perfume, 
customer. 

solid 

(8) the specific ultimate U3e (e.g., liquid 
perfume, etc.) made of the nlcrocapsules by the 


(c) Identify all documents constituting, relating or 
referring to the capsules identified in answer to this interrogatory. 


ANSV.'ER : 

(a) Yes, since late 1971. A total of les3 than $70,000 
of such capsules has been sold to date. 

(b) (1) The method of preparation Is basically similar 
to that employed in the manufacture of the capsules employed in 
defendant's carbonless papers, but process controls are maintained 
so that shell thickness is only about 1/iJOth of the capsule 
diameter. Following production of the capsules, the aqueous 
medium in which they are formed is removed. 
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(2) The composition of the shell is a polymer 


of.urea and formaldehyde. 


(3) The composition of the fill is mineral oil. 

(4) The capsule diameter i3 25 to 40 microns. 

(5) The 3hell thickness is in the order of one 

micron or less. 

(6) The weight of fill is nominally 3CS of the 
capsule weight, with the weight of the fill generally being 
greater than 80?. 

(7) Substantially dry free-flowing powder. 

(8) Not all of the uses made by the customers 
are known. Mainly, the capsules are mixed with other solid dry 
ingredients to form a cosmetic powder. 

(c) Objected to. 

Interro-atory ?’o. 4? 

( 2 ) Has defendant, in commercial production or 
laboratory tests or for any other purpose ever produced drv 
microcapsules suitable for use in carbonless paper? 

(b) the answer to Interrogatory No. 47(a) is oth«r 
than an unqualified negative, identify: 

(1) each date such dry microcapsules were made; 

(2) the method of naking such dry microcapsules; 

(3) the reason that such dry microcapsules were 

made; 

<4) the composition (by fill and shell) and 
dimensions (shell thickness and capsule diameter) of such micro¬ 
capsules, and 

(5) the ultimate disposition of such microcapsule 3 

ANSWER: 

(a) As presently advised, at no time from the inception 
of its commercialization in 10C2 of ''Action" brand carbonless 
paper (now Type 100) has defendant ever made carbonless paper, 
v.'hether in commercial product. 3 , laboratory tests or for any other 
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purpose, from olerooapsules In, or which at any time were In, 
hry form. During this time, dependant produced nlcrocapsules 
In dry Pom which contained Imaging components. Thus, In 
quality control procedures In connection with commercial capsule 
manufacture, dependant periodically removes a small portion or 
capsule slurry Prom the process and reduces It to dryness. But 
whether'Such dry nlcrocapsules" are or were "suitable Per use 
in carbonless paper" Is a matter oP subjective opinion, as It 
was not done and hence no carbonless paper was evaluated. 

(b) Answering as to the dried nlcrocapsules resulting 
Prom the quality control procedures (there being no antecedent 
In the answer to part (a) Tor "such dry nlcrocapsules"), 

(1) As a matter oP practice. In recent years quality 
control samples have been taken Prom one out oP approximately 
every ten bat;Pea oP nlcrocapsules manuPactured Por dependant's 
Type 100 carbonless papers, and Prom one out oP approximately 
every three batches or nlcrocapsules manuPactured Por dependant's 
Type 200 carbonless papers. In earlier years, the samples were 
taken more Prequently, sometimes Prom each batch. Several batches 
ordinarily arc made each production day. 

(2) In one procedure, approximately a six to eight 
gram aliquot portion of slurry (capsules plus aqueous medium) is 
removed from the commercial slurry, weighed, poured onto a tared 
filter paper, water-washed under a partial vacuum, and oven- 

dried, following which the filter and_filter cake are weighed 
(about 2 grams). 


In a second procedure, approximately a six to 
eight gram aliquot portion of slurry (capsules plus aqueous 
medium) is removed from the commercial slurry, weighed into a 

tared dish and oven-dried therein, following which the dish and 
dried solids are weighed. 
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(3) The reasons are to determine percent capsules 
and percent total solids, respectively, in the commercial slurry, 
so that in further processing considerations, components (though 
in a slurry 3tate) may be referred to "on a dry basis". 

(*0 No determination of composition or dimensions 
of the microcapsules, either of the dried filter cake or the 
dish deposit, is made, but the capsules removed from the 
commercial slurry have the same composition and dimensions as 
do the slurried capsules actually finding their way into defen¬ 
dant's carbonless papers. 

(5) From both procedures the samples are discarded, 
that is, the filter and filter cake from the first procedure, and 
the dish and contents from the second procedure. 

Interrogatory No. ^3 

(a) Has defendant ever conducted any test 3 to determine 
the Dhysical and/or chemical properties of microcapsules it ha 3 
produced either on a commercial basis or as laboratory samples? 

(b) If the answer to Interrogatory No. ^3(a) is other than 
an unqualified negative, fully Identify all such test results by 
date, form (e.g., notebook pages) and persons who made the tests. 

ANSWER: 

\ 

(a) Yes. 

(b) Objected to. 

» * • «■ * 

In respect to the request In Preamble «D to plaintiff's 
interrogatories, the follov.’ing response is made as to Interroga¬ 
tories herein answered: 

(1) It would be virtually impossible for defendant to 
determine and li3t each person having 3ome "knowledge with respect 
to the natter about which the inquiry is made". Persons believed 
by defendant to have substantial knowledge, and who could identify 
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others In respect to specific areas of inquiry where relevant, 
are a3 follows: 


Interrogatories Nos. 39-93 : Defendant's attorneys in consulta¬ 
tion with Carl A. Kuhrmeyer, Group Vice President of 
defendant, and Waldo G. Bretson, General Manager of 
the Paper Products Division of defendant. 

Interrogatory No. 46 : Darrell K. Kuebner 

Dean A. Ostlie 
Norman P. Sweeney 

Interrogatories Nos. 47- 46: Alva L. Frye 

Donald E. Dlsselkanp 
Dean A. Ostlie 
Wayne 0. Otteson 
Buck Stricklin 
Claude F. Vincent 

(2) Persons furnishing information on which answers 

are based are: 

Interrogatories Nos. 39-43 : Carl A. Kuhrmeyer 

Waldo G. Bretson 

Interrogatory No. fro: Dean A. Ostlie 

Keith E. Relyea 
Norman P. Sweeney 

Interrogatories Nos. 47-43 : Dean A. Ostlie 

Claude F. Vincent 

(3) No Individuals are "named in response" to 

Interrogatories 39-48. 



STATS OF MINNESOTA ) 
COUNTY OF RAMSEY ) 3S * 


before me 
responses 


said WALDO G. DRETSO!*, known to me, did appear 
13th day of July, 1973 > and sv.’ore to the above 

his Scnowledge and belief. 

i) > _ ,• f.wuomt £- Rouit 

£ -n’ fv o*ny. i 


ily. 197s 
correct to the best of 
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C ERTIFICATE OF SERVICE 

I hereby certify that on the 17th day of July, 1973 > 
the foregoing 'Responses by Defendant to Plaintiff '3 
Interrogatories Nos. 39 to 43 to Defendant under Rule 33 , 

P.R. Civ. P." was served on plaintiff, Moore Business Forms, 
Inc., by sending copies thereof to Walter D. Ames, Esq., 
Watson, Cole, Grindle & Watson, 815 Fifteenth Street, K.W., 
Washington, D. C. 20005, and Thomas J. Hanifin, Jr., Esq., 
Cohen, Swados, Wright, Hanifin f, Bradford, 256 Third Street, 
Niagara .-alls. Hew York 14303, attorneys for plaintiff, by 
prepaid first class mail. 

Gary L. Griswold 








IN THE UNITED STATES DISTRICT COURT 
FOR THE WESTERN DISTRICT OF NEW YORK 


MOORE BUSINESS FORMS, INC., ) 

) 

Plaintiff, ) 

) Civil Action 

v. ) 

) No. CIV 1972-H7 

MINNESOTA MINING AND MANUFACTURING ) 

COMPANY, ) 

) 

Defendant. ) 


OBJECTIONS TC CERTAIN OF PLAINTIFF'S 
INTERROGATORIES TO DEFENDANT 


NOW COMES the defendant, by it 3 attorneys, and objects 
to plaintiff's interrogatories to defendant Nos. 44, 45, 46(c) 
and 48(b). Interrogatories 39—^3 • 46(a), 46(b) and 48(a) are 
being answered contemporaneously herewith. The grounds for 
the objections are 3et forth following repetition of the 
objected to interrogatories: 

Interrogatory No. 44 

Identify fully each and every document constituting, 
relating or referring to research In the production, uses and’ 
properties cf microscopic discrete rupturable capsules and 
carbonless paper conducted by defendant prior to its marketing 
of Type 100 paper in 1962, specifically including but not 
limiting such identification to the research notebooks of 
Dr. Gale W. Matson and Dr. Walter J. Bublitz, Jr., and all 
reports by superiors of Drs. Matson and Bublitz relating to 
their work on said nicrocapsules and carbonless paper. 


Interrogatory No. 45 

Identify fully each and every report or informative 
document relating or referring to microscopic discrete rupturable 
capsules or carbonless paper since January 1, 1962, addressed to 
or signed by: 

(a) V'aldo G. Bretson, general manager of the 
Paper Products Division; 

(b) R. C. Bertelson, manufacturing manager of the 
Division, or any predecessor in such position, 

(c) B. Stricklin, technical director of the 
Division, or any predecessor in such Dositlon, and 

(d) D. K. liuebner, nicrofragrance market 
development manager, or any predecessor in such position. 











Interrogatory ?:o. 46(c) 

Identify all documents constituting, relating or 
referring to the capsules identified in answer to this 
interrogatory. 

«. , \ C F ° r reference in understanding this Interrogatory, 

read^ (&) (b) ° f Interro ^ ator - v 1,6 » which have been^mswered, 


(a) Have any microscopic discrete runturable cansules 

been manufactured or 3old by defendant since January 1 1962 

which capsules were ultimately used in the cosmetic industry? 

(b) !i he an3wer to Interrogatory flo. 46(a) is other 
than an unqualified negative, identify such capsules by: 

(1) method of preparation of the capsules; 

composition of shell; 

composition of fill; 

capsule diameter; 

shell thickness; 

weight of fill as a percentage of weight 


of capsule; 


( 2 ) 

(3) 

(4) 

(5) 

( 6 ) 


(7) 


^he form (e.g., free-flowing powder, slurry, 
etc.) in which the microcapsules were shipped to the customer, and 

(2) the specific ultimate use (e.g., liquid 
perfume, solid perfume, etc.) made of the microcapsules by the 
-customer.] J 


Interrogatory ho, 4Q(b) 


* he an3Her to Interrogatory No. 48(a) is other than 
an unqualified negative, fully identify all such test results 
by date, form (e.g., notebook pages) and persons who made the 

tGStS • v 


part (a). 


[For reference in understanding this interrogatory, 
which has been answered, read: 


(a) Has defendant ever conducted 
the physical anc»/or chemical properties of 
produced either on a commercial basis or as 


any tests to determine 
microcapsules it ha3 
laboratory samples?] 


ihese interrogatories are objected to a 3 being hope¬ 
lessly broad and sweeping in indiscriminately seeking the 
identification of thousands upon thousands of documents without 
regard wo whether they have any bearing on or relevance 'to the 
subject matter involved In the pending action". [Cf. F.R.C.P. 
26 (b)(1).] 
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Thus, interrogatory ^4 seeks "each and every document 
constituting, relating or referring" to defendant’s research on 
microcapsules and carbonless paper prior to 1962 when defendant 
commenced commercialization. (This patent infringement suit, 
not filed until a decade later in January, 1972, i 3 governed by 
a six-year statute of limitations.) 

Not content with all research documents prior to 1962, 
interrogatory 45 a3ks for "each and every report or informative 
document" Issued since January 1, 1962 relating to microcapsules 
or carbonless paper, which was addressed to or signed by four 
key persons in defendant’s involved division, and "any predece¬ 
ssor" of such persons. 

Between these two interrogatories, nearly every report 
or piece of correspondence generated before and since 1962 in 
any way relating to microcapsules or carbonle 33 paper seems to 
be called for. 

Additionally, by reference to the definition of 
"microscopic discrete rupturable capsules" in preamble B to 
the interrogatories, plaintiff evidences its intention to Include 
within their 3cope subject matter not in the slightest confined 
to that of its patent in suit. And by the definition of "documents 
in preamble C, plaintiff demands identification of every scrap 
or record ever existing, without regard, for example, to whether 
such still exists, so as to be susceptible of identification at 
this date, or whether it is duplicative or stored in computers. 

Interrogatory 46(c), which obviously duplicates a 
portion of interrogatories 44 and 45, seeks virtually every 
document ever generated having relation to microcapsules of 
defendant which were "ultimately used in the cosmetic industry", 
again without regard to whether such have any relation to plaintiff 
patent, in respect to which no charge of infringement has been 
leveled. 






Interrogatory 48(b), in respect to "any tests to 
determine the physical and/or chemical properties" of any and 
all microcapsules ever produced by defendant (without regard 
to any issue in the case), seeks all "test results by date, 
form (e.g., notebook pages) and persons who made the tests". 


ALEXANDER, SELL, STELDT & DELAHUNT 



—-——_ 

A Membejr'o 1 the Firm - — 

2501 Hudson Road 

St. Paul, Minnesota 551C1 

RAICHLE, BANNING, WEISS & 1IALPERN 
10 Lafayette Square 
Buffalo, New York 14203 

HAIGHT, HOFELDT, DAVIS A JAMBOR 
55 E. Monroe Street 
Chicago, Illinois 60603 


Dated at St. Paul, Minnesia 
July 17, 1973 


Attorneys for Defendant 


TO: 


COHEN, SWADOS, WRIGHT, HANIFIN & BRADFORD 
250 Third Street 
Niagara Palls, New York 14303 

WATSON, COLE, GRINDLE i WATSON 
315 Fifteenth Street, II.W. 

Washington, D. C. 200C5 

Attorneys for Plai.tiff 













CERTIFICATE OF SSP.VICE 


I hereby certify that on the 17th day of July, 1973, 
the foregoing "Objections to Certain of Plaintiff's 
Interrogatories to Defendant" was served on plaintiff, 

Moore Business Forms, Inc., by sending copies thereof to 
Walter D. Ame3, Esq., Watson, Cole, Grindle A Wat 3 on, 815 
Fifteenth Street, N.W., Washington, D. C. 20005, and Thomas 
J. Hanifin, Jr., Esq., Cohen, Swados, Wright, Hanifin & 
Bradford, 256 Third Street, Niagara Falls, New York 1^303, 
attorneys for plaintiff, by prepaid first class mail. 






IN THE UNITED STATES DISTRICT COURT 
FOR THE WESTERN DISTRICT OP NEW YORK 


MOORE BUSINESS FORMS, Ill'i ., 


Plaintiff 


MINNESOTA MINING AND MANUFACTURING ) 

COMPANY, j 

) 

Defendant. ) 

AFFIDAVIT OF STANLEY G. DELAHUNT 
IN SUPPORT OF DEFENDANT'S 
MOTION FOR SUMMARY JUDGMEN'T 


Civil Action 
No. CIV 1972-47 


STATE OF MINNESOTA ) 
COUNTY OF RAMSEY ) 


STANLEY G. DELAHUNT, being first duly sworn, deposes and 
statea a3 follows: 

1. I am an attorney at law and of counsel for defendant 
in the above-captioned action. 

2. Annexed hereto as Exhibit A is a copy of Macaulay 
Patent No. 3,016,308 in suit, said patent being granted January 
9, 1962 to the said plaintiff, Moore Business Forms, Inc., on 
application Serial No. 676,574 filed August 6, 1957 . 

3. Annexed hereto as Exhibit E is a copy of certain 
interrogatories propounded by defendant to plaintiff, and plain¬ 
tiff's answers thereto, namely. Interrogatories Nos. 1, 2(a), 
3(a), 5(a) and 9(a). Said answers show that in this suit defen¬ 
dant i3 charged with having infringed claims 8, 11-13, 16, 17 

<?2-29 of the Macaulay patent in suit. 

4. The Interrogatory answers collected S 3 Exhibit B 
hereto also reveal that the only product of defendant presently 
charged by plaintiff as an infringement, or the manufacture of 








which or any component of which la charged as an Infringement 
of the Macaulay patent, is defendant's Type 200 carbonless paper. 

5. Annexed hereto as Exhibit C is page 122 of the 
deposition of plaintiff's employee. Dr. Norman Kacauley, patentee 
of Macauley Patent No. 3,016,303 in suit, said oepositlon having 
been taken by defendant in this case April 5-6, 1973. 

6. Annexed hereto as Exhibit D are pages 14-19, 22-24 
and 67-63 of the deposition of plaintiff's employee, Chie.o J. 

Yeh, taken by defendant on April 4 , 1973. v r . Y eh is plaintiff's 
Manager, Process Engineering, and was identified by plaintiff as 
the person knowing most aoout the make-up of piaintiff '3 recently 
introduced 'MO?" carbonless paper. 

7. Annexed hereto is Lxhibit E is a copy of Euus Patent 
*• 0 . 0.429,32/ , granted to Moore Business Forms on February 25 
l?o9, marked in the aforesaid Yeh deposition as defendant's Y*h 
Deposition Exhibit 11 for identification. 

2. Annexed hereto as Exhibit F are pages 6l-62 of the 
deposition of plaintiff’s Vice President and Director of Research, 
Robert Dawnie, taken by defendant on April 4, 1973, 

9. Annexed hereto as Exhibit G is a copy of the nro- 
ceedings in the United States Patent Office ("File Wrapper and 
Contents") of Application Ferial No. 676,574 aforesaid, upon 
which >as granted the Macauley Patent No. 3,016,303 in suit. 

Further affiant sayeth not. 


77 \ s / / 1 //' '/ 


v- v; 

Stanley C. DeLaKunt 


Subscribed and sworn to before 
me tho-a 29tr. day of June, 1973. 


/- - l . 







J2V7 


CERTAIN INTERROGATORIES PROPOUNDED 5Y 
dependant to plaint:?:-’ a.;:, answers thseeti 


Interrogatory No. l 

1. Specify each claim of Macauley Patent No. 3,016,303 
In tula which defendant Is charged with having Infringed. 

An3war 

As presently advised. It is plaintiff's contention that 
defendant has Infringed or Is presently Infringing at least claims 
8, 11, 12, 13, 16, 17, 22, 23, 24, 25, 26, 27, 28 and 29 of United 
States Letters Patent No. 3,016,303. In view of the fact that 
di3cov;ry .a. this litigation is Just commencing and further in 
viev of the fact that much of the factual information relating 
to infringement Is within the possession and control of defendant, 
-t is possible, that as discovery proceeds, it will be determined 
that other claims of United States Letters Patent No. 3,016,308 
are Infringed and/or that one or more of the above enumerated 

2-k s »*Gw • 


Interrogatory Ho. 2(a) 

2. (a) In respect to each of the claims within the 
group of claims 1-10, Inclusive, specified In the answer to 
Interrogatory No. 1, identify all products of defendant. Including 
any component of which (Identifying same) plaintiff contends to 
have been made by a process Infringing such claim. 

Answer ' 

(a) As presently advised. It is plaintiff's contention 
that at least defendant's Type 200 carbonless paper is made by 
an infringing process. 







Interrogator-/ " 'a) 

3.(a) In respect to each of the claims within the 
group of clai-sa 11-22, Inclusive, specified In the answer to 
Interrogatory lio. 1, identify all products of defendant, Including 
trade designation and type number, which plaintiff contends 
infringes or any component of which plaintiff contends at any 
stage infringed such claim. 

Answer 

(a) As presently advised, it is plaintiffs contention 
that at least defendant’s Type 200 carbonless paper constitutes 
an infringement of or Includes a component which infringes each 
of claims 11, 12, 13, 16, 17 , 22, 23 , 24, 25, 26, 27, 28 and 29 
of United States Letters Patent 3,016,303. 


Ir.terr'i ra T; . 5 *a) 

o.(a) In respect to each of claims 23 and 24 specified 
in the answer to Interrogatory lio. 1. Identify all record copying 
sheets of defendant charged to infringe. 

Answer 

(a) As presently advised, it is plaintiffs contention 
that defendant's Type 200 carbonless paper can be utilized as 
record copying sheets arid infringes claims 23 and 24 of United 
States Patent 3,016,303. 












Interro-.torv ’o. ^ 3 ) 

9.(a) In respect to each of the 
group of slair.s 25-29, inclusive .specified 
Interrogatory Mo. 1, identify all papers of 
trade designation ana type number, charged 


claims within the 
in the answer to 
defendant, Including 
to infringe such claim. 


Answer 


(a) As presently advised it is plaintiff’s contention 
that defendant '3 Type 200 carbonless paper infringes claims 25 
to 29, inclusive, of United States Letters Patent 3,015,303. 


I 

I 
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This one? 

Yes, the Ilacaulny patent here in suit. 
Yes . 

That issued 5 n 1 9h2 , d Lcl it not. 

Yes. 


^nd vnsn* t chut icinci o ^ a red lotcer day in your 
career when that n.itcn, issued? 

In a tense, yes hut i can explain, prior to 
this t<“lc and chrough the whole deve lopment, the 
major ob active or one o our major objectives 
as to developing a proprietary carbonless paper, 
was to avoid the existing patents, 
h'ell, let's go back Lo your patent. Your patent 
,;as basically on xrec 2 lowing capsules, was it not 
Co r r e c t. 


<-.Uv. s »r Juac ts made n.: In , such capsules. 

Correc t. 

And it issued in 1932. 

Correct. 

ana Action Paper came on the scene in around 1963. 
T will take your word for it. 

•.veil, didn't we a»vea yesterday that that was 
generally the point in time .-hen you encountered 


•» Oi ^*oi j ft m*, o' £w Buffalo 
















14 i Q. 


i} r ?n , 'T n T n ’' r ^ 

yj- oi:. 

t ci k 5 n i 


He was Manager of Chemical Development. 

What was that assignment? 

That assignment was to develop the process for 
raaking the carbonless system. 

Wow, was this to be any kind of a carbonless system 
chat you saw fit to select or was it to be a 
particular type of carbon system? 

This was a particular type. 

What type? 

Well, I tninx; this is - - involves secrets. 

I can't answer that. 

Did it involve encapsulation? 


■ l ' ?arc his project assignment!, 

direct that your process development work be in 
connection with a carbonless paper involving 
encapsulation technology? 

Yes. 

Have any patents issued to the Moore Company as a 
consequence of that project, Mr. Yeh? 
from my work. 

you. project lead to a commercial product? 

Yes. 


% Okf-AO.'j |r 


r > » r t *»OC * a ... 
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1 

1 

1 

And what is that 

product? 


2 

1 * n ' 

That particular 

product is 

Moore Carbonless paper 

3 

1 t > 

Vc C* 

Known as MCP Pap 

er? 


* 

l 

A. 

MCP, right. 



5 

Q- 

And is MCP Paper 

a commercial product of your 

6 


company today? 



7 

A. 

Yes, so far as I 

know. 


3 

j Q. 

And when was the 

product first commercialized, to 

3 

! 

your knowledge? 



10 

MR. 

AlfES : You mean, "sold 

by "commercialized?" 

11 

MR. 

DELAHUNT: Well, 

let's see 

if the witness can 


12 

,3 j 

U i 


MR. AMES: 


answer. 

If you understand the question, you can 
answer. 


IS 

17 

13 

19 

20 
21 
22 
23 


“• I am not quite sure. I am not involved with the 
market. So, I coulun't tell you that definitely, 
j.. Does .iCP Pdpet, as a commercial product today, 

involve a full line of carbonless paper products? 
•j I don’t know what your definition of "Moore line" 
is? 

Well, carbonless paper is primarily of the MCP 
type, is primarily used as a manifolding paper, 
is it not, what you consider manifolding paper? 


4MV4r - s s o.*oio iffNOGHA«>Hf« aurr*_o 








1 


*2 S3 


I 

j 

1 A. 

2 

Q. 

3 


•t 

! 

i A. 

5 

Q. 

6 

a. 

7 

Q- 

3 

3 


13 i 

1 

ft 

rt. 

| 

1 

1 

Q. 

12 I 

A. 

13 ! 



u 

Q- 

* w 


1 G 

/v. 

17 

MR 


Id 

19 ! 

HO ! 


i 


DEPosrnc;; z? on:.:: . yek 

taker. April ;, 1973 


Yes. 

“ nd does not; the industry require a manifolding 
paper system to be nadeup of various colors? 

You mean the paper or the image color? 

The paper color. 

Yes. 

Does Moore's MCP Paper as of this date carry the 
rull line 01 colors ordinarily required by industry 
for manifolding paper? 

Yes. 

And how long has that been the case? 

I still cannot remember the date. I don't get 
involved with that. 

vVell, can we agree it has just been witnin the last 
six months? 

Maybe even longer. I don't know exactly. 

DiLAHUNT : °‘< 2 y. I hand the reporter a document 

entitled, 'bales Bulletin, Moore Business 
i'Ortns, Inc., Central Division" dated 
April 30th, 1970 and ask the reporter to' 
mark the document as Defendant Yeh 
Deposition Exhibit 3 for identification, 
(..hereupon, the above-mentioned document 
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. ^ — 


J. YEH. 

I H , 1573 


:ic:; or cuzz:: 

taken Anri 


17 


1 

2 

3 

4 

3 

6 

7 

8 
9 

10 


23 


BY 

A. 

Q. 


i n. 


11 i 

I 

12 j 

I 

13 | 

u i 

i 

15 i 

is ; 

17 ! 

13 

I 

19 




was marked Defendant Yeh Exhibit 8 for 
identification.) 

MR. DELAHUMT: 

Mr. Yeh, do you recognize this document as a 
document of your company? 

Yes. It cays so there. 

This document is dated April 30th, 1972 and appears 
to be an announcement of the MCP Paper, do you note 
that? 

Yes. That is what the document says, yes. 

Does that date help you in respect to when the 
MCP paper became a commercial- product with your 
company? 

I assume so. 

Now, were you aware that at sometime around the 
spring ® *- 1-'/ 2 , MCP Paper was announced as a 
commercial product? 

I heard they ware planning to make an announcement 
sometime. I don't know which announcement that 
would be. 

uUt does your recol action as to when that was, 
accord with the April date on Yeh Exhibit 8? 

t 

Well, if Exhibit 8 says April 30th, that would be 






I 















2 Q* Now, at that tine, di_d the product line narkeced 

3 under the brand MCP Paper, include all of the 


4 colors? 

5 MR. AMES: If you know. 

6 A. I don't know. At that time, I don't know. 

7 All right. Do you know whether the product was 

8 announced by Moore at a time before your company 

9 | possessed a full line of products of the MCP type? 

10 ; ^ don't know exactly what your question is. I don' t 

i 

11 ' understand that. ihe Moore Company made an announcp - 

12 ! ment. They also planned to have a full line of 

13 j paper, no matter, you know, when they make an 

14 ; announcement. 

J s 

15 j Have you seen the commercial product of your 

15 ! company, MCP Paper? 


17 

A. 

Yes. 



18 

i 

Does it carry a patent markir 

§ 

on it? 

19 

r, 

. 

Yes. I saw chat. 


1 

1 



How many patents are carried 

on 

i 

the marking? 

r t 

«■ • 

A. 

I have to look it up. I don' 

f- 

L 

remember. 

23 


Is there more than one? 



22 

A. 

1 don't know. 


1 










deposit: 


taken April 4, 1973 


<3-SC* 


20 1 


21 ! 


How would you decerraine that information? 

Well, I just look it up in the form. They have 
a line printed with the patent number.' 

Do you recall any patent number by either number 
or name that is carried on the literature that you j 
referred to? 

I don't recall chat. 

Hov: long would it take if we adjourned right now 
to secure one of the pieces of paper that you are 
referring to which does show the patent number? 

Well, it will only take a few minutes. 

D2LAKUNT: May I suggest, Mr. Ames, that we take a 
short recess and do that? We want to 
make the testimony as certain as we can. 
AMdo : VJall, you know, Mr. Delahunt, you have 

taken this witness who is in Product 
Development and you are asking him 
questions about marketing. Mr. Allen 
yesterday was a marketing man and you 
asked him questions about research. 

I have no objection at a later time of 
producing a sample of MCP Paper, whatevei 
is commercial but this witness does not 


CA*Mt* % ST(N05RA*M(R a jM*lO 










DEPOSITION’ OF CHIEN 
taken Acr 


il v 


-973 


22 


-3 5 ” 7 


it. Thank you. 
BY HR. DELAHUNT: 


Q. Would you identify the object that you have just 
handed ne, Mr. Yeh? 

A. This is one of the MCP products. 

Q. And this is what you referred to in your earlier 
answer as a form? 

A. Right. 

Q. This form contains four sheets, does it not? 

A. We call this the four part form, four part 
contiguous form. 

MR. DELAHUNT: I will ask the reporter to mark the four 
part form the witness has produced as 
Yeh Deposition Exhibit 9 for identifi¬ 
cation . 

(Whereupon, the above-mentioned document 
was marked Defendant Yeh Exhibit 9 for 
identification.) 

BY MR. DELAHUNT: 

Q. Mr. Yeh, does the form, Exhibit 9, carry on it any 
patent marking? 

A. Yes. 

Q. And does the marking appear at the portion, the 
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car^in of the sheet just before the reporter's nark 
Yes. 

And does that say "HCP I, Moore Business Form, 

Inc., Patent No. 3,429,827?" 


Do you find any other patent narking on the product? 
No. 

Do you know of any other patent narking which has 
been carried on the product? 

I don't know. 

Do you know of any - - 

I don't get involved with this patent province so 
I don't know. 

'•'■ho is it, if you know, that does get involved in 
tne question of patent narking? 

•'-1-, i Jould assume that is some of our Patent 
Department's responsibility. We have a Patent 
Department here. 


.-'..-S' Is that Mr. Hageman and Mr. Knudsen? 

DELAHUST: Is Mr. Hagetr.an an attorney. Hr. Anes? 


AMES : 


No, he is not, sir. 


D-LAHUNT: But he is in tne Patent Department, is 
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MR. AMES: Yes. The Patent Department, to the best 

of my knowledge, consists of Mr. Andrew 
H. Hagernan and Mr. James B.- Knudsen. 

BY MR. DELAHUKT: 

5. Do you recognise the patent numoer that appears on 


exhibit 9, Mr. Yeh, as being a patent of the Moore 
Company? 

bell, v.e have a patent number there. I am sure 
I would consider this a Moore patent number, yes. 

I understand that Patent No. 3,429,827 is a patent 
in the name of Hsnn Ruus granted February 25th, 
1969 on application applied for November 23, 1962. 
Ihe patent being assigned to Moore Business Forms, 
Inc. «re you familiar with the Ruus patent? 

1 . Not very familiar with it. 

Have you seen the Ruus patent? 

L - Yes * 1 read briefly a long time ago. 

> When did you read it? 

I don't know. I don't recall the exact date. 

'* Wel1 ’ as 1 understand it, Dr. Macaulay assigned 
you the project which led to MCP Paper? 

• Yes. 

In 1967, is that correct, sir? 
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A. 

No, 



< 

2 

Q. 

What is a free flowing powder? 



3 

« 

ti. 

Well, my definition is a solid 

, you 

know, not 

4 


liquid form. 



5 

* 

Not in liquid form? 



6 

A. 

No, 



7 

Q. 

And a powder is in dry form. 



8 

A. 

Right. 



9 

Q. 

Like ordinary table salt. You 

pour 

it out of 

10 


cellar, it is in the form of c 

free 

flowing 

11 


powder, is it not? 



12 ! 

rl. 

Right. 



13 ! 

Q. 

Or it is supposed to be. 



1 

1 < 

A. 

Right. 




KK ‘ AMtS: If that is a free flowing powder, that 

would be unusual. The witness hasn't 
been qualified as an expert in the 
field of powders, 

Q. What is there in Example 1 that tells you the 
material is not isolated to a free flowing 
powder? 

A. I didn't say, 

Q. I see. Now, from that do you infer in the example 
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that the capsules were retained In a liquid system? 

| 

A. Yes. 

Q* Is that a part of the procedure that is common 
also to MCP Paper? 

A. Yes. 

Q. In other words, in tne manufacture of the MCP 
Paper, the capsules are maintained in a liquid 
system for their coating on the paper substrate, 
correct, sir? 

A. Yes. 
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Q. 


H. 


Q. 


MR. 


MR. 


“ r * Yeh, do you draw a distinction in your mind 
between a record copying sheet having on one 
surface, a coating of capsules and a papar having 
on one surface a coating of those same kind of 
capsules? 

I don't understand your question. 

Well, in your mind, do you see a difference 
between the record copying sheet as described 
and the paper I described? 

AMES: Did you describe a record copying sheet? 

DELAHUNT: I described - - I referred to a record 

copying sheet having on it at least a 
portion of one side thereof, a coating 


CAffMt Ht Oat’AOlO «T|M06D«»Mt* 



; • 3 

H 





t/.ni 


3.516.941 




















United States Patent Office 


3 , 429.827 

Patented Feb. 23, 1969 


I 

I 

I 




1 

3.42<>.S27 

METHOD Ol I '.< U : l i \T!f*\ 

Hiii'i Hjii., Nije.ua ! u 1 !*. \.\„ .nor to Moo'c 

Hi". I onus ItK 4 ., Nue ire. I ell>, N.\.. a cur|»ocjt.oii 
of Otlaojre 5 

filed Nov. ’3. 1S(.2, Sir. No. 230.732 
l T .S. Cl. 252—316 7 Claims 

Inc. Cl. i;u! j / j. u2 

This invention rel *tcs 'o a process of encapsulation and 
to novel cncrpmL.cd * iV. More paiUcilariy, the 

invention embraces m cr,c..psu! .ted substance having a 
shell of insoluble. infusible. : h mo ecular weight con¬ 
densation polymer. Tne cr ;..psuLting process comprises 
division and d spersion of the mi • stance to i e encapsulated j 
as a diseortinuous phase, w ' ntn a continuous dud phase. 

I a:h ph se mist contain r ir.termciJi-»te or an ir ter- 
mediate n.ust be . Idcd. v. h. n a ill react with the inter- 
medi.i’e in the other ph :*e to form a contv.uous high 
molecular weight cor.dersa.ion pol rr.er film at the in- j.» 
tvrt. ;e of the tv.o rh The dispersed subat.ir.ee is cn- 
clos'.v! within the poly r.\r :i!m. 

T'ne art of ercnj iu! .ion h .s been the object of con¬ 
sider^ Me attention in reccr.t \» rs in view of the increased 
reed to maintain a reactive material in an inert st».;c .'*» 
until stub time as it is v.: : -a upon to perform a given 
function. Thus, irv v rr. • . provided by interposing, by 
ere;.; ul. bon. a no;.*rca:tive barrier or shell between 
the reactive rn.teud and its immediate farrour.ding. 
Remo:,! if live b.Trier or >!-:!! by any suitable means ..u 
“. cti. a'c ” the c; . p .ud suhdarce. In this manner, 
the b rdling properties of sohd* can be conferred on 
liquid* and gases. Ad 1 -wives c »n be made non-adhrsive 
until ad: ercr.ee is req-.irej ard re active chendcaS c n 
be m .'Tit ine-.i ir ct : e n Mich tin: :.s their reactive 
is rclcas-ed. r I trim d ie substances car be rendered non¬ 
flammable while being ua.Mqortcu or during siora/er> 
but re Jity released urch • *ed when d. red. 

More specihcdly, the tech.’.fuue of encapsulation is 
employed effectively in the manufacture ot manifold paper •» 
wheie a tiv’n layer of r.icros*op»c capsules containing n 
suitable n.rki 'C v: *v »-:cc are lortued to a p'.a’ le sheet. 

The m.rk'^g sr. '-'icce i* mrintained inactive until the 
capsules are ruptured by pressure of a stylus or other 
mew'v ! : ncap u'.ticJ mu ■•.\.rce> ate useful in the prepara- 4 » 
lio'i of Jiia vs here a delayed effect is desired. Thus, the 
active ingicdiertt ca t be coated with a suitable protective 
layer :u’d when the ti* i< taken internally. it will rot 
immediately afuxt the ;• tieut but remains inactive until 
tiie polymer layer is ^ >olved. As is appatent, depending 50 
oa the ere.tpsula’ine v;’. - nee. the influence of the drug 
can be delayed from a m, r:r of minutes up to several 
hours. Inc cic.ipvtl.u technique can ;.'so be used in 
the PMparabon of pic-M.-c sensitive adhesives for appli¬ 
cation a pUiru enve' r v etc. where :t is ncressar;. ,V> 
lb t th: surface rem .n r.r.r. . dhedve ur,»il ; thcrcncc is 
desiied. H; employing erc.’psu!..ting substances, it is 
not necessary to wet the surf ;e but adhcrcncy i» ob- 
t.uv i me-cl.. appl.ine nrc^sii’c. 

Several n ctho l .are , *»j r*\ 1 now r. foi micro-cnerr^- » 

stii. ti • Thus Greer L' S 1* .rt No. 2 712.^07 des.ritKM 
the e leap elation of ; h diophi'i; oil h> gelatin ur.d ce!a- 
lia-t 'im : ..b:c cnmylc- it*il ; z?r : a co wcrvation” proc¬ 
ess. the proce \ i' Im- uJ to v.atcr-soIu'*K* h><lrophilie 
cc’’o I' a d Cannot be •• .\t for cnco.p'iilation t>f w:!c r 
or w.ter-viluMe sab'* , Moreover, m.iteii.ds which 
are s u i»i\c to the . cid | II of the pto.ess ure inoperable. 

I ryi.Io ». S. P.it'.nt Nvv 2‘»»**>A30 dis.ios s encapsula¬ 
tion b. n addition t\ !' mcri/ation prOwC*s v.hereby at 
L* V oec selected r: . n»er is dissolved in an o l in 70 
wh eb the sol d poly :>ut m te.ial is insoluble. ’I he solu¬ 
tion i«» the - * dl'pe'*ctl . * d opNts in a polar liquid where 


2 

polymerization occurs due to the influence of a c. t.lyst 
"hich can be introduced in a:n cf the pii scs. The poiy- 
mer nratcii.l deg ts .»! the i'.terfece of the oil drop- 
le'.s and polar liquids iormiog m indiv dual <olul v.all 
nrourd eacn 01 ! droplet result: c in Jbcretc. pressure 
rupturablc. sraslant.ally spherical, o.l-eortaining cap¬ 
sules Howev-r. ag .in the process described excludes en¬ 
capsulation of water-soluble materia!*. Macaulay L'.S. 
Patent No. 3.016,309 enumerates a wide r«n c of sub¬ 
stances encapsulated by a Variety of film formers. The 
siisp?rs'o--cv.q-. Kaf'on me-h xl described can be 1 . :d for 
cr* filiation w,:h puls.tiers which are soluble in suitable 
solvents. For high molecular weight polymers, however, 
available solvents arc very limited and solution viscosities 
high, substantially limiting the pro.ess as a practical 
natter. 

Accordingly, i? is an object of the instant invention 
to provide a simplified method of encapsulation wherein 
the Capsule shell consists of a h : gh molecular weight ton- 
dersii.’on polymer. 

It is another object of the instant invention to provide 
a simplihcd method of encapsulating water or water- 
soluble substances. 

it i* another object of this invention to provide an 
encapsulated product having an insoluble and infusible 
poi\ mcr shell. 

It is another object of the infant im er/ion to provide 
art encapsulated product wherein the product is water 
or :.n aqueous solution or d'spersion. 

It is another ol ;cct of this invention to provi I * un cn- 
c. pNiil. :d proJuct having high ur.itortnity of thickness 
of the pob meric capsule shell. 

It ;> another object of the ii.oart imer.tion to provide 
a dry, free-ho*'. •: dnercle n.i.roscop!* c p'lile. 

it is r.o cr o u .*! of tb .* i: i.i.en’ - 1 to provide 

improved rr» m,t. Id r per r :virg ni . o*copic. pres¬ 
sure rimturable capsules on or I.* *t ore surface thereof, 
v.h-rein the can-ulc shell cousi'ts ni a hi.h molecular 
weight condensation polvrrer such as a polyamide, poly¬ 
ester, polyurethane, poly sulfonamides, etc. 

These :;r.J other obucts of th.» instant invention will 
become mo: c fully . 1 p-rent from the follow in.? d.tailed 
description with p. :t'ctil -r cmph..sU being placed on the 
examples arj annexed drawing. 

J.i ccncrcl. the obiects of the present invention are ac- 
complNhod b 1 utiiici m n modi :c:tion of ti.e known inter- 
facial rol;’condensation tcchrunie. Such techr :_ *ues .'(re 
!hotouehl\ dewtn^ed in the bter ture, with the article 
er . '-'..i * irterf..cial Polvconder*. t'on. a \'er'it ; ie Meth¬ 
od of Pol rv.; Preparation.** 1*-. p. VV. Mor*:an. Society 
Pla-.t'c* \ ■»/ '-;ers Journal. 15. 4S5-495 (195U) pro- 
xid:r« a rood s’jnirr. uy of th: re ictions involved a vi the 
pohm.-Ts which can be prepared by ih\ method. Mneat 
ct ul ii S. Patent No. 2.70d,617 .d*o ilc*crii'cs the tcch- 
n:q 1 **. I ^c;the process comprises flinging two 
r-c-cui'ts tocc’hcr at a reaction i-tc *‘.ce where poKcon- 
der.sution occur* «u'"*t::r i.dl> iv.t :;t. coiisly to fo r m a 
thin t:Hi which is insoluble in the parent media of the 
re'du ts. The interlace can I ; ?•.t,ipo r ary or pertu incut. 
If the re ictar's cr dis*ailvrd separate!v i" two rruitu !!v 
soluble med'.i :t. 1 ? m.d'UM di>;'ers:.l v i.lii-, the other, 

the t !e of the c«»nde saiion nu. he of u ii speed th ,t 
the i.vo'niv ;»:i ts formed before * ' ' ; t;:d '■elution o: 
one medium in the other ocwiirs. the t*.: » po ! ;.incr fdm 
foru .d. t!»••:c.*Ftcr, preventing further mutual so'miou 
of the media. 

’?. • , ..* ;cd and meclunic. lv ?:u» t *1 rreth*' 1 
of pi widiivg i*»e intei f tee for encar* ».*.!:• *n s t.* <!ispcr*e 
01 cm - !dfv o.-c re‘..t int foi ifu* t«.uJ*en*aiu»n p*»l» 1 -r m 
a o»*ui.*e emit ■: uae the ' econt r.:,T‘*it d * •• 

*’ i.ince !*• I * cm apsu'atcJ wi ! a!*.* lv um! • *r. • ! i » the. 
d **;vi * ‘d ph.. e. However, ««. order to m»»re ;. oe’; 
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con'rcl the f-.-m '■ i» of f-e . i- cur. to con-en- 

icnt to emu! :iv or . ;v. re re . —. t r tr..- _« n ten-a- 
li**>* polymer, u . • .1 ue t > h ■ ere r- 

srl iiea in .1 i ^p- „« _n.t ! ereattcr add -ddi- 
t.or .1 cor'.m one p e ..c-t or . 1 ': te e.'v ~u le ul it to 
the ui«;v.>i >n. l.e r.A.op 'er- ■ on p At- „r -be • -.v,il 
form .it the i-u.r- • . cit¬ 
s' t, te the r.t ten : n oi eu t. i r e~n 1 e 

'I it'fi/e J bv a of - : e . . e .,cents, or p.otce- 

tivc :o T, ora% to th. e <- 

The dispersion u." enuNi.'a e n pc pro t ecJ hy the 
bt.md.nra suspension .,~l eat ...atio.: t-..: .iime, k n e. a 
in the art. Th s, cm. ■ ns or o c .. .epefared 

*- _» s < ’! ’ : »"> _ , » . J ■ ’ < 

CVttuKif 

pcrJ> ..m*;r : • f!:*r i »v*. ; i-r : c .-ge . : J degree ' 
2 jit.lt a.»J ti !2 ::: irnc; in v. y ’>_» c *rr-..j a :^i : i 

is ir.troJiKed Th: r: *rr ary t :. »f *::• u,j* in u 
breA up b-.'tb p •> o; the c . -. so ,h„.t Uu ore 
whi^n will be.omc g, '* . : • e in !j ‘o f„tm 

small cli>b'j’es I ‘ c.■.t : r \> i-r ■ ■ \ e 1 to S. v er '’-c 
iittcrfwwi.il tens.o .e t..e <• -or tnj interi -c-al u*.i ion 
the lover the a.- .Mr.: of r.. * il erer :v nee. If. f to 
break up the phase- \\ be e 'he n*e» i| :er.*'on of a 
system is c.vrrcmelv .• ••• - "a” o.-v c.-vui .:. *p. r:.r. 

result t he pi. : i.; e vr . . - v can \ c t ._•!•{.»» c *sl 
bv vnn > s t>re* o: • » i_! 1 ;m: > J h.m-oe.wi.*: r w 
ne.rvu t » or: in .. . n ,. irp . ,r . »n of the »li;ij u 'J 
cnb.T.e jh- ;or,"..'ra. •: lire vr r r:; •. . blue.. 

b-'tut! t*..rc a e >ts vsn»eh . r c • in pteparme t:.c 

cm ‘iors or di p % r n n\ a 1 : t e Nut? eh.i i r »*..»r 1 ;.1 
r'v* pi..’.ir ;oi:i;vr.;,. a, u ; ! ns :* e m » c eomp ev b\ • 
Hropni'i ; rah s' s»;J» . 1 , •••> .ta.. r*-.-s. p«otc»ns c :e. 

•Ahi.h arc known :<j he re. j i> .v:\orbed at the ph.-e 

interf'.es. 

la addition to ■' 17 ': aeit.’vn v.ith » - ui.h. i t eai' l •- 

ti? r , the 0) •''.tirsi*''’ e.m he c ! 1 ;;e«'n.’ i*r“e n‘..i>e 

into a sfvi.rd pn . • p. .,n r»r:: e . t a d.• te e.t t.* 

exceed the critic I . rest tor c » tinia .... do.v. 

A p!' s*e .I'-.t.i'v^ o ,e :e. ;*a-.t m- -e o:-r.. e i 
int.» a co ;*in:.to . 0 • • t • • - • * . t j r . , . .• 

I he coniinuoT. r - :J.ijn n: v eor.’ iin tt e • .-'■J react.•.at 

or . solution 01 v\cnd re ictar.t .im) ns a discontin¬ 
ue:.: phas? Sach uo : 1 he t e . : ? v :> t :p i |- t . ( id ,,r *q| k | 

li.eiMum c »;:!aimr<e 'he first rca\mt is dispersed into a 
coi't*oils eascr'."* p'aasj eor.ht .n»n*; a *'*nc dispel'ion of 
l :, c ' - »n.l re .o-. nt. f'f. * c k- s-.c r .* 1 \0 area «'t .r e 
sc.n ”.1 restart car *' C incc *ac i b> reducing ’.he part-Jc 
siof its dispersion. 

C.nps j’cs !'. oir; t x . !c vrrlet> 1 f st: u.:»ur C> c tn V' r r s‘ 
p .rvd by the pro.c- of *10 n^'a t inwntion. lit ' HCi- 
k RJ S 1 4 : if . e t ic of the t . 

struvtares posable u .i r. :>j{ i,, he cordr.’J bcir.g 
litnitir? In the ?. n t. 

hlGl'RF 1 il!- sir. re, a w. rs i’e wherein \ is the cn- 
c*if» • ited r •teii. I .mi! M is a >o - 1 ; ! , !•, n.ole. .!.*r 

eight p nver. p* • .: . e»i 1 ..: 1 u 1 .. ro!* .> v lcn .itson. 

f K»l Pf 2 dor . *' a Cans « c v. rc an A |s the o'.ip- 

sal-ted nnteri !. H is «h• 'h ! .v 00 .4 of a hi : *b mo’ce- 
ular sc* :h? ^ ayn c r . :.'di».cd b;. inter!.-ci.tl p..h ;on- 
dCPsation arj C' is . 'e.m d s j ’1 v.h.'ch i> applied by :t 

sp r i'r>i. e prv>.c". nr r ic.’i.ntjne or coutirv a 

d r > r .rtic- ' s-th t.irce. 

*n I ! C 11 lie V \ ' th* c:*c *r ■'Oed m.*:i ! Jt is 
po'vtncr she'! form .1 I*, intcti .: •! '•o' co m./. -n i 
h r : esefi's a sovn ’ ph e \s ♦::c*• n. y he {p,i ar 10 or 
»!i ! e ar r fri!. ] j) rap r C'Cnt- a second conilcn'e’’o-* 
pah rvc*- she !. i.h ra.a\ I c the s.a.'.e as or dpferent 

tr . *•. r. 

In I !til.PL* C. rcr c entw the dps. les of « IGI RTS 
I. or 3. M« a dj ":r'ior» medium foi c.ip'' V-s C. .nd 

II 1 .prefer.?s a;i inj».rfici I f- !\n»c*r ,b.*!i 

Vntua’A arv* natctial c.-n be e;vc.:;-si» 1 .,ted by the in- 

• t." t ;>.*•>' p ..id J ro 1 "il.,|*U pu...-ado.is ;>te o\«T- 

• ’ s\! to a • ■; 1 v io. I in • if t.ri.d- v. hi. h tend to i itci f 1 .* 
•.xi'h tl fit; 1 cia! pol vort. Ms. iv>n reaction. !li»uo r, 


bv judicious se’ect'on rf the re a ts t A*: pn-t in the 
p.fvcondensation, hca-iry in rur.J t’c r .« id the ...a- 
.a ial to he cneapsui ccd. r o prv r'em wui he carourtercd. 
1 ai.'. the suh tanccs to he enwaps ilafei c.»r, r*c pa >. 

!*;-: 1 J - or s .!..!, \ ^ ch .rc v ttcr-ir o'ublc or , .s,.»e r -s. U;- 
u i:. A- r f-.J h r..r..-;jrc, «n the prior a*t r.w'- h : . r 
h < n' t been p' e to cne.ipiul .tc water wa’cr-soi..- 
h’e s.i. starecs ito.sc*. : r , in a vco-n arcs with the ir.'t ^t 
inxeution w iter a* J u.itcr-soiub e 'id 'trmces c.;** h-e en¬ 
capsulate! by •? 't tv.o r.ctiicds. Ihus, a solution of 
ua.tcr and r. -cac*..rt can he extruded i.ato a solution of 
I he second reactant tor t- c corden ation po! \ rr.cr. 
f- r uire sm.dl drop’.*’., of water ui.hm the solution a d 
insr ipfar.eous!- .r;ea' ne the droplets by the formation of 
co;■ '.lens -.on po|yn»er at t e irterl. ee The .ccon.l method 
comprise* to;mine a vvaier-in-oil emulsion or cb per' *n 
and thereafter ucidme a '<*! tion of ’he second rc.t.t int. 
Tiie reaction of the two reactant, at tr.c interface will 
encase the water or water-soluble substance within a 
polymer shell 

As is apparent, wa'cr-in.oluble nontenak can be en 
capsiil.ited by the re.er t of the technique dcserioeJ 
herein: -.lore According to the instant invcmion. vr rile 
rquids such as tou.er-?. .xylerc methyl c:h>l ketone can 
he er.ra.* a .peJ in pjl>aa.i !e polymer hell, as web as 
non-volatde liquid. ‘.:»h "•* meth; J p.'thalsl ethwl n 
cr. te \ li'.irral rc ’.c’.c.c s i.b,t mces such as . c - s. r» ’• - 
satire iruleriaS, nc'isatcd rnfonurs. re . monorvc's in 
the presence rf .• ,: t. !\ can -c c n ap'id.-tc I in ■; po'v- 
' 1 d.r'.d: r 'b.e’l of • high molecular wei/nt n.v, anii^e 
■ »■ ’■ . - c can be cm . • 

mi!?:v volatile ii p.i 1* v .;h .ns toluc^-* or \jlcnc. as \ c!' 
as fl im:-.ih!e liqui ! 

ncpe.-.diae upon the u'timnte ’ v e of the cn. aps 1-tej 
tvaten s :t in. y he Jesir..Me to h. c rn- re tl.nu o:,c i.wer 
of “acti.e «ub-t :rre coat’d v ith one ci ns r* prwr’er 
■ c r.s o; this tv re h re r.en dc r.i :d zr. \ i!! :s- 
trated i:; . K 1 UKF 3 r,f the dr..v m-v 

ibus. in j: !C prep * r at i»n of dii-gs. it an S’ d- 
to enc .p' 1 .te -«n T.-.v;? ’ s b'tarce and ther.nftcr, en- 
cS.a? ? tb:n I .ver r f s cor 1 sirhsfa’ice ‘..cm: • ;r.* r,- ,* 
can^iilc. v.ir.h mv. he !csn i r ha'e a counter¬ 

acting etTec! for the m *i •! erc.-rsif ited s tSst.incc. As is 
•ipparent. if »he in<t-:.rt prrce'S 1 , emp’oped to cncnpMi- 
kde drugs. t u e po*yir.er arj earners sclc„»-;! nu>t rcs.es- 
s.iri'v re non-trxic. 

A.Iiliticn.i!!}', it mny he ilcs.rafc to rc-co.it the cvie'p.il 
encapiulateJ stihstances .'ith .1 hc.isier continj, employ- 
!iq mcthoJs commcrl) known in tl.e art. One such nteth. 
od wouM be to su^pe-.J the .Jiseiete mieroenp... . . i t 
..■Iiimn of air and «p-ay a Itqnid cr.cap.ulatin; suf star.ee. 
onto the panicles. Tbs particle' being so-pen.ieJ in air 
and in Con.rant motion, mil rot unduly .. - elom-ratc and 
wiil be c.erlv coated «i;h the en.-npsulatinn substance. 
Another m thod is to spray the discrete capsules with a 
suitable adhesive maieri :l and thereafter cia; t'e nu>o- 
enr .tiles v. ith a finely divided powder by n.e.ins of a ntov- 
ine fin id bed. S"itab!c me'hods an! apparatus are dis¬ 
closed in U S. Patent Nos. ^ bfi l~ 5 , 2,7(.S.fl95 and 
2T'j').24l. The substances employed to rc-coat tt e micnv 
Capsules in.hide con-m inly kro-.n ene.ips d one materials 
su.h as cellulose and synthetic polymers, including poly¬ 
ethylene. polypropylene. p,.l>niethy!ireth:.er;!.:;e^ pe!.- 
nic*liacry!a»e. etc. 

As is appirent s,:bda-c;s such as irks. dyes, paints, 
adhesives, ae'iv.ated mononiers. dru • pfra.iations, etc 
can be crc.ipsiil.ite I according to the instant invention. 
It .s only necessary to .apply reasonable cate in order that 
the substances to be enc lp-nlated do not hilcrfete >■. ;h 
the inl-erfaei.il polyeondcroatlon of the paitJciile.r re- 
aet.ints. Ily judieiau, selection, substantially a-y siit>- 
sianee can be encapsulated. Thus, a substance to be en¬ 
capsulated which "ill influence the interfacial polycor- 
densativin 1 .-action of ore pair of reactants is n il likely 
I) influence Ike p ifycumlet-saiiiin reaction of a ve.ort I 
p ur of tc. slants having.substantially opposed cliarach r- 
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istiev Ax will fee more fully .mp .rent from the eva.-wp*;:. 
polymer shells can be ivrtn.-j which are polyamides, 
polyurethane*. pdlysu!t'o-.ar..ides, polyesters, pole ureas, 
eic. .*• 

The follow in; example, a, l| verve to further ilhistTMe 
the invention. Hot ever, it should be understood that 
the invention L not mter.JcJ to be limited thereby. In 
the examples, piop rtt ---. expressed arc parts by w.igl.t 
unless oihuiws.; Lid,.ate i. 

EXAMPLE 1 

A volatile non-polar lip. id encapsulated in a poiyamiJc 
shell was prepared as toiiowj: 4 parts polyvinyl alcohol 
and 0.1 part tetrasoj.m pyrophosphate wcic div.oivcJ 
in 2 eu pails water. I .e.eatter, 2 e parts terephrhaloyl 
chloride in 67 parts to. .n .se e emulsi.ied in the aqueous 
medium, employing rap.J a ration at a temperature of 
ca. 25* C. 

A solution of 8 parts ethy lenediamine, 0.5 part 1.6- 
he.xane amine. 10 p..ri> .n hydroxide at:J 75 parts 
water ' *s maje up and si a-ded to the emuision of 
terephtnaiov I chio a".'. T . ere vith rapid agitation 
while maintaining the t. . .i.-turc at approximately 25” 

C. Substr.ptl.xily inu .cam e.. .ipun addition of me amine 
solution, rnicroscop.e c.-p-t lew ..etc formed. When all the 
diamine solution had been added, the capsules were lil- 
teied ar.J examined n.ictv c-p .-ally. Under pressure of a 
stylus, the capsule sheds . .re tuptured to release the en- 
clos.d toluene. 

EXAMPLE 2 

A non-volatile liquid v ,s erc.-.p-ulated in a polyamide 
shell us follows: A ah * a ot 10 parts of toluene, 87 
pads methyl ph , iy' o: :;•! g'-coi. :e and 25 par.s of 
tcreptithaluy 1 chloiias . - : ■ . e. into del' parts water 

containing 0.1 paitf-t *: pyrophosphate and 4 parts 

polyvinyl alcohol with i.ytj agitation at approximately 
loom temperature. T o the . a.e solution was slowly adJed 
a solution of 8 parts e:h ere -nunc. 0.5 pvt I t-' exme- 
vli.imine arj lo parts so > hydroxide in 75 prams water. 
Substantially itnnieq.u'.i-. u-- -n ad iiiion of the emme vo¬ 
lution capsules were f. ., at the interface of the J ,- 
persco materials. I... re-:.c.iptuies. upon erii-.hing, 
entitled tiie enclosed net 1 >! p t alyl ethyl glycolate. 

EXAMPLE 3 

A reactive constituent in a r.on-volatile liquid phase 
can he encapsulated i p-'yanode shell as follows: 2 
parts dichloroben/o.c aei I. 25 p :M. cphthnloy I chloride, 

10 parts toluene and 57 p.ois methyl phthalyl ethyl giyco- 
late were emulsified into 250 parts water containing 4 
paits polyvinyl aleoh.i a.ud 0.1 part tetrasojitmi pyro¬ 
phosphate by rapid aeituti >n. pai.gaining the temperature 
at approximately 25’ C. 1 > the emulsion a solution of 
16 p.irts ctiiylcneJiatn a" I I part 1.6-l:exanc.I,.:nunc in 
75 puts water wav slow ly ..d.led. Substantially imr.te- 
(lu.icty upon adjiiion ot c d*a- me solution, polymer 
formation oceutrcd at tl c i •••.•rt.icc of the di-per ed phase 
ot the emulsion, forn-iv; i conic cap-.id.s. On ..pp.lv- 
in.- presstne to the mi. r is: -p.e .an pic- ol i m-aJ. t. c -it. 
fluid containing the dis-r ■ *.,! s s'hlorubcn/o.e acid vv. * 
exuded. 

EXAMPLE 4 

A non-volatile li-raid :v cn .-ap-ulaicd in p. pclycster 
shaii as follows: A - !■.'•. - .i5.5 putts l.'pph'h tloyl 
c- M -i iw'c in 10 parts ; ■ .. and h:7 pans methyl,nhthalyl 
ethyl glyeolulc was cuiu'-i :..l into 200 pails water con- 
t'li.i.:’ • -1 putts poly . i.r i . >1 .(fv.l i),| p ,rt tctta.'.iJin n 

pyiot- ••.prate, employ in; rapid .ip'tation while main- 
t.dnm ■ the len peiat*-»e j: nppo'vintately 25’ f. To this 
c.niil. : >:i was slowly ., solution of 175 ports 

2 , 2 -hist l-'iydroxypheuy I.pare and t, 2 puts sodium 
hydioxiila in 100 pot. vv Subdanlially immediately 
upon a-l.iitiun of the (Vr-lw-il pb not polyncri/iitiun oc¬ 
ean ic.l a( the intciface of "I- ■ dispersed phase ol the card- 


sine mini capsules ■ hieh con'.xirej t 1 -? met'-;.! |-i-:* 1 c.lyl 
ethyl glycolate as the liquid phase. 

EXAMPLE 5 

A continuous bond sheet having a him of microscopic 
capsules containing an inflammable liqtti I on . ,ce 

was p,.-pared as tolloxs: 5 parts icrcptuh.boyl chh-iide 
aud 15u p.-.rts petroleum -ilvcnl havina a *-* d a t p * ..t 
ot lOa-’uJ* K, a flash point cf 25' h . and a sp.cif'w 
gravity of 0.741 at 60 F. anj 05';- of which m-t led in 
the temperature range ot 235-247* E, was emid-i :J in 
350 grams of a 2' - aqueous gum-arabic soluti. n utili/u-q 
high speed ..citation in a Waring lil.ndor and ambient 
temp.Tjtmc. The emulsion was immeJi uely added to a 
solution of 10 parts divthylcnetrUminc in 150 parts of 
water a- ! the mixture sti.red vigorously by hard. A tl! 'i 
of microcapsules having a vet thicl.ncss of OX'03 inert 
was drawn down on a continuous band sheet and oven 
dried at 95’ C. On applying pressure to the surtax; of 
the coating to rupture the shell of the m.eroc-p.ulc, 
copious uooi'ntn of ihe enclosed liqihd were exuded In 
order tw determine ihe n .tu.c ot the encapsulated liquid, 
a fl'.r.t -parlt was applied to the linrupuired coatin; aral 
no i -r.u n to.-i. n'-ce. After rupture of the coat!-. -, how¬ 
ever. ..ad exuJ tion of the liquid, imm-odi ;c i -nition took 
p’r ce on sparking indicaiir - that the liquid was the 
flammable petroleum solvent. The him of taicrsc.ip ales 
w... oven beared at 95’ C. for 45 hums and rc-te-ted. No 
apparent chance occurred in the nature or amount of 
encapsulated liquid. 


EXAMPLE 6 

An activated monomer vr.c.-psu!c.V.I in a p.- I.- 
i-i- p.c- -r.d a; Mi wvs: 3.75 parts t.-iephtl aloy! 
ch: :.Jc, 05 part nrojii' onlyrouitip; .,.-j j,. . ;l i. 

ntctuyl meih-ciyla-e weie cnuiisiric.l in 1 i parts water 
Containing 4.5 parts polyvinyl alcohol h y ixpid a t:t rion 
at app o.ximate!)’ 25* C. ihe emulsion tijr.-xfier 
poured into a solution of 1.25 par.s ii,ethylene tii.tminu 
at-..: 15 par.s sodium hyd. oxide in I Ml n. *s water and 
the n-.ix.ure was allowed lo stand for several r-*imi;e .. 
The niietocapsirtcs t- :.* ,■*: -. a:examined micr. sconi- 
cal’y and under applied pee-sure the eapsides vse r : ols- 
served to rupture and cxu.l; the methyl in: liaerxlaie. 
A thin sample of thesj mierocapsules or. a microscopic 
slide was siibiccted t*v ultraviolet inadiation for 3 n 
n iridcs and rc-cxaruin J. No caudate n look p! ue unde-i 
pic > .rc indicating that the enclosed liquid nu.noifei 
had been conveitcd to the solid polyntci by ultiaviolet 
activated addition polymerization. 

EXAMPLE 7 

Mierocapsules containing water in a |.-I;.,mile shell 
were prep.ued as tollov.s: 2 pans tcicph '. -loyi . 1 . 1 * tide 
v-eie .ussolvcd .n 100 par.s mineral smri's. second 
solution of 5 rails dicthylcnviriat.iir.e di -i! »d in 2-1 
parts water was piepaicd. /•» gla-s tuhe v.as healed a. d 
vli.iwn out to provide a lire orifice ha.in; . u o,\ ; int 
of ap.pr.nimatelv 0.1 niiio-aeicr in vli-tfiieler. 5 parts a.f 
ih" a.,ec >us Iri,.urine soluiaMi wax -xii.tP.d it* ,?ugh m; 
olitic. ii-dcr high piessuie in'o the acid ci.lo.id; so*vir. 
Sinr.lt droplets #.ic formed in the tw.d «h* >nd; solution 
which S'. hxtamially instantaneously b.ca er.s..- 1 in a 
r **1 >ii<-* i- shall foirod a* the iiucitaxa. I!;.- cap,.!., were 
CsjU.-.-ted and examined and were found to con,a. -. v.alci. 

EXAMPLE 8 

fib... lire was cneap t.lau.-J ii a pilyanid; -H.il as 
f.-ih'Vs: 2 pans ic.%, bihaioyl vblotidc wq, d s . H.-.l 
in f-» p-ils mineral spit its. \ s.ro-J solu-i.-n v . . . ... 
pared cont.ii-iiu? 5 pans di.-thy l.-i-cii iamov an I ’•"> parts 
glyc.iaie. A glass tube was beared and • *t n out t > 
pivc a liitv' oiihee having an opening of Pol i Pi- i.i-r 
in diameter. 5 p iris of tit*- trial line s. !;••! >n ..a,. xhiai d 
•Ininigh -he utilise u i.lci p.e.smc i.vo ijic a. i.l . tit... i • • 
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solution. Small drop'-*)' \w.■-* disperse! ; n the acid chlo- 
r Jc solution and su* ■ -,!» tn>:_i;..-*'.eou y bi.Jiu 
encased by the p i ; ’.jr farmed ..t the inu rr.ee. I tvs 
capsules weic c J and examined anj wetc louivl 

to contain glycerine. 

EXAMPLE 9 

A polyglycol h vin: an avcr.ge m '’.ocular ve ;, ht cf 
400 v.js cr.capsu. oe i ;n a poi.anide shell, en , ! ' , y'pg 
the procedure d. vi . J in Exar.jp.c 6. I he capsules, when 
examined, were found to cor .in the p , dyglyv*»L 

EXAMPLE 10 

Concentric multi-wall capsules, each wall separated by 
a layer of liquid, were prepared as t Ik vs A solution 
containing 2 p ru t.reph : i 1 chloride ir. 100 pans 
mineral spirits was prepared. \ sc*»nd solution contain¬ 
ing 5 parts dicth.ler.etriamire in parts water was 
made up. Relative,;, i r.e drops ( 1 Id niru.) of the diacid 
chloride s. l.itlon \..*rc ir.t . duced into the triamine solu¬ 
tion and allowed to stand th.rcin I- ' 2 minutes during 
which time a poiyr .r she’d formed arourd each drop 
These snips lies were enreu v e moved, allowed to drain, 
then immersed ir the d.acut %nioriJe solution. A second 
inter facial film ot the sine po.mcr formed around the 
oiicir.il capsule b .: a. vp.rated from the onci:.. 1 shell 
by a thin layer of aq e-.u. s tr. mine s >!u:i )n. thc-e double 
wallnd capsules were care!'. ; removed, drained and re* 
immersed in the aqueou^ tr.a.mre solution !•» form a thiid 
film of polymer separated fi\ m the secord 1 kn hy a ih.n 
layer of mineral spirits sol.ent. \l*crr.a»c d'ppm • v. a* 
coniinu:d t*r;:{ s . diam.t c r ' •..ertrie shells, each sepa¬ 
rated alter. t.uely by eqi.c. .s ar.d mineral 'yt.ii> solvent 
layers, v.tie formed a .t ,e original drop. 

EXAMPLE 11 

A dispersion of p,e\mu>i% f imed microc apsides can 
be encapsulated as fob s- ? 75 p uts tercphtlial yl 
chloride, O.i p.»rt a ; -rnnitrile and l(K) parts of 

methyl metbicrylae \ e, crm.-Mucd in 180 paio w.rer 
Containing 4.5 parts p• »yvr alcohol. Inc c: .u! : -a was 
then poured into a s* u of 1.25 pari dv hv’.rc r- 
amin. ar.d 1.5 r-.f« sod ; :i hydro ide in lt>d putt of 
wu*e r ar.d tl;e mixture :;■! w cd to sum] for so.end min¬ 
utes. Microcapsules com -.mi- • liquid methyl me’hacry! .»e 
encased in a polyami.L jhei! ere obtained. 

10 parts of the d - >; : >ed nvcrocursulcs containing 
monomer were into- 2 .r pressure into a solution of 
5 p.»rts tcreph-haloyi ch! r in 2- hi parts toluer..*. I he 
injected stream broke up into droplets uf the iham.-.e 
dispersion and a r..|y- :r r.m formed imv-ntancously 
at the interface of me dn-pitts, mereby ctfee’ivcly enc.ip- 
Mil*.*' e the d’Spotj.-'n it the previously formed ruicro- 
crpoules. 

EXAMFLE 12 

A volatile organic liquid i cn;ap>Ml..;cd in a p «lvamide 
shell a--J thctcaf.er rc c ated i s fobovs A elution of 
lv:\a •i.thylencdi.ui-mc was prepared by dissolving 9.28 
parts nexamethv!cu ■ in.me ; rd 6.4 p r s s.-.l i'in h\ 
droxide in 2> 0 pa its v uer. A 0.4 molar $ Union of 
scbaco..l chloride was made up by dissolving 1.47 pans 
scbac >1 chloride in c r. tctracblorij-:. Thereafter, 
0.5 part p»:!yvi >1 -!c'’i >1 v. s dissolved in lt d sn;s 
water and 50 p.u.soi .. soh,»i >:i were add.d ti> It) p its 
of the 0.4 m-.lar solu’ i-’ ( f . >.l chloride in caibon 
tena.hl'ride, prepared ■ > ;.b*»,e, provi.l ng a c.\ir>c mi>.- 
pcP'io.t of ca.b'n tetr. .nloitde in water, l o this su>pen¬ 
sion v’..-s added Id paits of ’he acaeous d-ardne Mention 
with •: ntle Stirling. A dispur i< - n * capsules was foriucd, 
each capsule havit ; caibon tdracl.lori tc creased in a 
poLu rid. '*heil. f \ \-ss da.v.inc u». r uiovcd by decanta¬ 
tion and the capsules v..idi»- l *ever.il times in tap v.u ? » r. 
50 e«ai..s i*f a Z'. aq«.vi>u> polyvinyl ale-olio! solution 
v,..■> iddcl to the e.», ales ti'ul the dispei\»on *piay dti.d 


to gi-.c a secondary coating of polyvinyl alcohol about 
each capsule. 

In the above e\amp’:s in which the polycondersv.c is 
a polyamide, the amine can be replaced wi.h o her amines 
- including 2,5-dimethyl pi~<*ru7.ne, propyler.ediainir.e. tri- 
eth>'.netetraamine. tetramethyleaediamir.j ard pipera¬ 
zine. The tercphihaloyl chloride can. be rep! iced by other 
compounds including orthoph-.ftalryl chloride. 

In Example 4. die 2.2-bi>t f*h>croxyphenyI)propane 
can be replaced by other hydroxy compounds including 
4,4'-di!i> droxybipheny 1, 1,2-bis'. 4-hyJ rosy phenyl) ethane; 
2,2-bis(4-h>Jroxyphenyl>butane; 3.3 hist4-hydroxyphen- 
yl)pentane; 2.2-bis(4-hydroxy phenyl)pentane; 4,4'-dihy- 
droxydiphenyl sulfone and 4.4'-J:h\droxybenzopherone. 

I"» The terephthaioyl ehior.de can replaced by other di- 
ocid chlorides including isophthaloyi chloride, bisf4- 
chlorocarnonylphenyDether and phosgene. 

In Examples 1-12, the polyamide and polyester con¬ 
densates can be replaced by other condensates including 
!•) polyurea condensates of phosgene and hexamethyl:nedi- 
aminc, pr»!yurethane condensates of tetramethylene bi>- 
chloroformate and tetrame’hyienediamine; ethylene bis- 
chloroform.itc ard piperazine ar.d sulfonamides of 1,3- 
benzenedisulfonyl chlori.le ar.d he.\ame*h>1cne diamine. 
ir, Thus, substantially any pair of rcactarrs can be employed 
which will undergo intcrf.tcial polvcondensation. Further¬ 
more. the ratio of the reactants wMch take place in the 
intorfacial poly condensation can vary o.er a relatively 
wide ranee. Th is, either reactant can be employed in a 
: i large excels However, it is preferred that sub tartully 
stoichiometric amounts be selected. Additionally, the 
polyconde.vsntion reaction will occur over a broad tem¬ 
perature range. It has been found th it the encapsulation 
process cun be carried out advantageously at ambient 
g.y temperatures, as v eil as temperatures approaching the 
boiling point of the continuous or dispersed phase. The 
proper selection of temperatures ar.d proportions i> within 
the ability of ore skilled in the art having the instant 
specific tion, particularly the examples, as a guide. By 
la judiciously selecting the particular react .nts in relation to 
the suon’... nces to be cncap" dated, the desirable character¬ 
istics of the polyconder c atc flrn car. be advantageously 
employed. In many r^ pects. insoluble, infiijihle conden¬ 
sation polymers are superior to addition type polymers. 

.« The capsules formed according to the instant invention 
can have diameters which vary quite widely depending 
to a sc' st.mtiM extent upon the nature of the dispersion. 
Thus, if the globules of the dispersion are extremely fine, 
the diameter of the capsules will be extremely small. 
- n However, if the dispersion is relatively coarse, the cap¬ 
sules will increase in diameter. Capsules having diameters 
of from about 0.1 micron to about 0.3 inch can be ob¬ 
tained. The thickness of a single cnerpMi! ding shell can 
vary from about 0.1 micron to about 450 microns. The 
-- total th A ness of a nu.ltiwail caps :1c shell can be several 
times greater. 

As noted hereinbefore, the infernal phase of a single 
capsule or an intermediate laser between shells of a multi- 
wall capsule may consist of solid, liquid or gas or any 
P() heterogeneous or homogeneous combination of the above. 
Futlhcrmore. it may he desirable tb it the internal ph.se 
have a particular state daring encapsulation, but is con¬ 
verted to a second state after completion of the encapsula¬ 
tion process, ic , a liquid monomer converted to a poly- 
.. mcr. The nature of a material during encapsulation may 
also be completely changed by suitable treatment after 
completion of encapsulation. 

It should be appreciated tint while there are above 
disclosed but a limited number of embodiments of this 
-q invention, it is possible to produce still ether embodi¬ 
ments without departing from the inventive concept sa 
forth. 

It is claimed and desired to secure by 1 etters P.itcr.t: 

1 . The method of encapsulating a substance in a nIicIS 
75 of solid synthetic condensation polymer formed by the 
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t'olyconden'ntion of two pnly functional reactants adapted 
to condense to gi.e said r Ivmer. which tr.ethoJ com¬ 
prises the steps of: (i) di pe.-'ing one ot and rea.-tams 
and said substance to be encapsulated in the first tlutd 
continuous phase. (2) di.sol mg said second reactant in . 
a second fluid continuous phase winch is a solvent for 
said second reactant and which is compatible with said 
first continuous pha.se, and (3) admixing said two con¬ 
tinuous phases, whereby the re ctanto thcre n condense 
to form microcaps-ilcx of .aid substance in a shell ot said . 
polymer. 

2. The process of cl rim 1. wherein the continuous 
phases of said step (1 ) and of said step (d) arc each water. 

3. The process of claim I. wherein an emulsifying 
agent is employed in forming dispersion of said step (1). j- 

4. 'The method of encapsulating a substance in a shell 
of solid synthetic condensation polymer formed by the 
polyconJensation of two poly functional reactants adapted 
to condense to give said polymer, which method com¬ 
prises the steps of: (1) forming a solution of one of said .>,, 
reactants and said substance, (2) dissolving the other of 
said reactants in a liqtiiJ solvent which is immiscible witit 
said solution of step (1), and introducing said solution 
from step (1) as droplets into the solution of step (2), 


10 

whereby the reactants therein cordcnsc to form micro- 
cap..lies of said Siibstan.c in a shell of s.uid polymer. 

5. The proce.s of claim 4. wherein solution (I) is 
Passed into solution (2) by p -sing slid substance through 
an orifice under pressure. 

6. The process of claim 4 wherein the solution of step 
(1) is formed by dissolving s.ud first reactant in a liquid 
substance which is a solvent for s>id first reactant. 

7. The process of claim 6 wherein the solution of step 
(I) is formed by dissolving s id fir't reactant and s,jj 
substance in a liquid which is a solvent for both said 
first icactant and saij substance. 
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EXHIBIT F 
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That would he the reason that someone else wouldn't 
put the request to you. That sounds a i itcle 

speculative to me. The reason I asked that 
question - - 

I would hone that they wouldn't watt around 
until I got back, they would 'eel tree to go 
direct to Dr. Macaulay because he has the responsi 
hility and the authority to act in this area. 

«1 right. Mow, are those ~ - I am sorry, what 
is the title or those reports again. Annual 
Research Reports? 

Yes . 


'•■nd arc they hound volumes or - - 
No, spiral volumos. 

\es and ho- are the reports broken down as to 
projects or topi r ? 


In the broad department areas 
research, mechanical research, 
cechmrni service, process res 
breakdown and then we have ind 
titles under those. 

•■'O you know what the title is 
been referring to as the 


that we spoke about, 
I should say, 
carch and electronic 
ividual project 

that the project we 
-CP Project carries? 


have 
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DEPOSITION OF ROBERT H. DOVS.'IE 
taken April U, 1973 


A. It would be Moore Carbonless paper or Encapsula¬ 
tion Processes. 

Q. During this period where you were concerned with 
the large scale production of MCP, which of the 
various sections of the Research Department 
address themselves to that problem? 

A. Chemical and the Process Engineering, Joe Yeh. 

Did you ever see any of these capsules that were 
made in your - - by your Chemical Section Group? 
A. Only some spillage up in Green Bay, that is all. 

vj,. Did you e ;er see any here in the form of a free 

flowing powder? 

A. No. 1 very rarely go out in the lab. 

Q. And by ’spillage ’, I assume you mean the - - 

A. Slurring. 

The slurring of capsules chat - - 
a. Yes. That is the only thing I remember seeing. 
* c . You haven't seen them in powder form? 

No. 

MR. DELAHUNT: I have no further questions. 

MR. AMES: No questions. 

(Deposition terminated.) 


umh 
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IN THE UNITED STATES DISTRICT COURT 
FOR THE WESTERN DISTRICT 07 NEW YORK 


i.OU.oj > O.^.u j JL.«C. , 


Plaintiff, ) 


MINNESOTA MIN'IN'G AND MANUFACTURING ) 

COMPANY, ) 

) 

Defendant. ) 


Civil Action 
No. CIV 1972-47 


AFFIDAVIT OF DEAN A. OSTLIE 
IN SUPPORT OF DEFENDANT’S 
MOTION’ FOR SUMMARY JUDGMENT 


STATE C? MINNESOTA ) 

) 3 3 * 

COUNTY 0? RAMSEY ) 


DEAN A. OSTLIE, feeing first duly sworn, deposes and 


states as follows: 


1. I an present!/ employed by the defendant, Minnesota 
Mining and Manufacturing Company (37), as Research Manager in lt 3 
Paper Products Division. I have held this position since about 
September, 1966, and from 1962 until September, 1966, held the 
position of Senior Research. Chemist in the same division. 

2. I received a Bachelor's Degree in Chemistry from 
St. Olaf College, Minnesota, in 1953, and a Degree of Doctor of 
Philosophy in Organic Chemistry from the University of Minnesota, 
conferred in 1937. 

3. I an, and since prior to the year 1966 going back 
to their inception have been, thoroughly familiar with all 
commercial products containing m.icrocapsules manufactured by the 

S. 

Paper Products Division of 3M. 

4. 3M, through its Paper Products Division, manufactures 
and markets carbonless paper products, presently designated 

' 3M" brand carbonless paper Type 100, and "3M" brand carbonless 
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paper Type 200. Each of these products contains coated on the 
surface thereof (Type 200), or within the paper matrix itself 
(Type 100) nicroscopic capsules containing an imaging fluid. 

When these eheet3 are impacted, for example, by a writing 
Instrument, typewriter key, etc., capsules are ruptured in the 
impacted areas, releasing fluid which reacts with other compo¬ 
nents to form an image in the impacted area. 

5* In the case of Type 100 carbonless paper, the other 
component with which the imaging fluid released from the capsules 
reacts is also contained within the paper matrix. Thus, the 
Type 100 paper can be imaged by itself without the presence of 
any other sheet or companion structure 3imply upon impact. This 
product i3 thus referred to as a self-imaging or self-contained 
carbonless paper. 

6. Type 200 carbonless paper is designed to be used 
where two or more sheets are employed In superposition. In the 
Type 200 system, the microcapsules containing the imaging fluid 
are coated on the back surface cf a sheet and the component with 
which the fluid reacts upon release through impacting of the 
capsules Is contained on the front surface of the underlying sheet 
so that then the two sheets are together and impact occurs, an 
image is formed on such underlying sheet. 

7. The capsule layer in the Type 200 paper contains, 
in addition to the Ju3t-mentioned imaging nicrocapsules, a small 
quantity of relatively larger "scuff" nicrocapsules. The scuff 
capsules serve simply as spacers to minimize intimate contact 
between adjoining sheets or plys in the Type 200 system, the 
purpose being to avoid premature or inadvertent discoloration. 

8. The only carbonless papers containing nicrocapsules 
which are or ever have been manufactured by 3M have been manu- 


O 
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factured by the Paper Products Division of 3M. The Type 100 
paper, although prior to nid-1966 marketed under a different 
brand name, viz., "Action" paper, has been manufactured and 
marketed continuously since 1962; and the Type 200 paper has 
been marketed since 1967. 

9. Three, and three only, classifications or typesof 
nicrocap3ules are and have been employed by 3H in the manufacture 
of it3 carbonless papers, namely, th.e imaging capsules employed 
in "3M' brand carbonless paper Typo 100, and the imaging capsules 
and the larger "scuff" capsules employed in "3M" brand carbon¬ 
less paper Type 200. 


10. In my deposition which was taken on behalf of 
plaintiff in this action cn June 8, 1973, 1 was Interrogated In 
respect to the manufacture of each of the three classes of cap¬ 
sules employed in my company»s carbonless papers, as well as the 
manner in which these capsules were Incorporated into the 
carbonless paper products. 


11. Attached hereto a3 Exhibit A is a copy of plaintiff's 
Ostlie Dep. Exhibit 10 for indeitification marked during my said 
deposition, this document being a copy of two columns from ny 
company's Patent No. 3,516,9^1 with certain handwritten amendments 
entered thereon In my handwriting. The printed text of said 
exhibit describes the manufacture of microcapsules employed in 
"3K" brand carbonless paper Type 100 in or about 1966. The hand¬ 
written amendments on Exhibit A (Ostlie Dep. Exh. 10) Conform 
the ingredients, amounts of ingredients and procedures to the 
capsule manufacturing process employed by 3I-! from and after 
December 28, 1970. 


12. Attached hereto as Exhibit B is a copy of plaintiff's 
03tlle Dep. Exhibit 12, as Identified in ny aforesaid deposition 
ta«.en June 8, 1973. Ciid exhibit Js a copy of the same printed 
portion oi 2A Patent No. 3,510,9^1 referred to in paragraph 11 
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above, but on which I made handwritten amendments to conform the 
description therein to that of the ranufact'ure of commercial 
imaging mlcrocap3ule3 as U3ed in "3fV brand carbonless paper 
Type 200 from and after March 22, 1973. 

13. Attached hereto as Exhibit C 13 a copy of plaintiff's 
Os^lie Dep. Exhibit 14, as identified in my aforesaid deposition 
taken June 3, 1973- Said exhibit is a copy of the same printed 
portion of 3M Patent No. 3,516,941 as referred to in paragraphs 11 
and 12 above, but on which I made handwritten amendments to con¬ 
form the description therein to that of the manufacture of commer¬ 
cial scufi microcap3ule3 as used in "3M" brand carbonless paper 
Type 200 from and after November 16, 1971. 

14. A3 can be seen from Exhibits A-C (plaintiff's 03tlie 
Dep. Exhs. 10, 12 and 14, respectively), all of the microcapsules 
therein described as employed in 3M's commercial carbonless papers 
are formed in an aqueous slurry, which slurry is of a pumpable con¬ 
sistency and contains more than one—half water. Thi 3 ha 3 always 
been the case. While over the years there have been some slight 
changes in ingredients, amounts of ingredients and process condi¬ 
tions, at no time since the Inception of 3‘»'s carbonless paper 
products have these differences led to the formation of micro¬ 
capsules other than in an aqueous slurry of pumpable consistency 
containing more than one-half water. 

15* Following manufacture for incorporation into the 
commercial Type 100 carbonless papers a3 above described, the 
aqueous slurry of capsules is dumped or punned into a paper—making 
machine where it is blended with paper fibers and other ingredients 
in the paper-making operation. 

16. Following manufacture for coating in Type 200 carbon¬ 
less paper as above described, the aqueous slurry of imaging cap¬ 
sules is pumped or dumped into a tank where blending occurs with 
the aqueous slurry of scuff capsules as well as with other ingred¬ 
ients, arid this aqueous solution in then coated onto paper in the 
formation of the microcapsules-containlng coating of the-Type 200 


paper. 













17. Inasmuch as the equipment on which the final 
carbonless paper product 13 made Is located at a different 
place - and frequently at a different plant site - than the site 
of manufacture of the nlcrocapsule slurry. It is necessary to 
transport the microcapsules from the 3ite of nlcrocapsule manu¬ 
facture to the site of fina? product formation. In these 
operations, the mlcrocapsule3 are handled as a slurry always 
containing mere than one-half water. This has been true of 3M's 
manufacture of all of its commercial carbonle 33 papers since 
their inception. 

18. At no point from the fornation of nicrocap 3 ule 3 

to the production and packaging of the carbonless naper products, 
can the microcapsules employed In any carbonl • product 

of 3?t be characterized as a "free flowing po-\ . .'he micro- 
capsules employed in 3M carbonless papers Type 100 and Type 200 
(including as sold under the prior brand name "Action") are not 
produced in a process fer producing a free flowing powder, and 
are never reduced in form to a free flowing powder. Neither have 
the said carbonless paper products employing ouch capsules been 
formed from or with a free flowing powder of microscopic discrete 
rupturafcle capsules. 

Further affiant say.jtb not. 

Dean A. Ostlie 


Subscribed and sworn to before 
me this 2>th day of June, 1973. 


O 


Notary Public 

*., suvh c c 

:Y i’wi • 1 • * 

I: »crv ( Oil* *'f > 
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EXHIBIT A 

o2 7.r 


3,516,941 


imaging or marking paper? was earned out as follows: 
The cspyuW Ld was composed of: 


ta*fp: 

A-.. 

... Cr'^4UM . 

4 Vi*c» 5 

3 . 

C. 

..tlC-l-l'jWi . 

... Trv^sitrl — 

,/v: 14.1 


S. 


Tte materials are mixed cs die order of their recitation 
above in a slt-sleea steel kcGla equipped with an agitator 
»r*t hcaurtg jacket at about iCO* r., ebarse A beci brit 
added, sad the remainder of tie charts being added 
thereafter. After the temperature of the batch rteuee 
ICO* F., continue agitation at this temperature for one 

be *' , ‘ a , 

Tire precocdcoaaJe solutaco ts composed of. 


.yn-rralta. 

.*- vz smm * i! * 


The formalin is 37-3J 1 * icroxldchyde tnd is tabilired 
srrJj 7nseihacoi. The foraalm ia unt sh-ed to a 
hrse su-uk-ss weef ke'.L* equipped with an agitator and ^ 
bearing pedal ted rite tempers. Je control ret St , r> 

F. then charges 3 srd C are ac-ed a Lee other record 
wi-g, coccmoad sjitacc*. Alter the taxo reac-xa ltd* 

P. it a reacted with cc-stir.ued agitation ft* 2-5 hours, 
then tbs lerrpemar* control ta reduced io-2-'.F. N:xt 


irned out as follows: C o ). A mix time of 2 minutes b used between tvg 

addiUxi. (Dry parts = 100-15-4-8). The mckal u_ii*» 
reacts with the sodium rosinate to form nickel naeiwr, 
Lt» :» which Is a co-reactant for the capsule containing dr* w-w 

---- cursor; upon rescuon of these cemponema, a brans ism* 

.<^V i»».» “ Woe to ptirp-e permanent :~a» is formed. 

Tl.'.’ir. <Aj7 SCO ml. of the above s-urry u diluted to 3300 aL aa 

, 4 .-_oouai.il yp it a William's laid. harujenet mold ara rise mast la ■ aS 

yen. /• S~ * a on a 100 mesh wire. The sheet ts coccncd from too sv-re 

.. onto o-otter stock sod then is prosed between dry ad*, 
irtler of their recitation U|1 tl j 0 ? ^ j or 5 n^-ures. The blotters are rseaorwS 
upped with an agitator t!it „ ^.-urd co a pcLihed tot-can drier a 22** 

charge A be mg first p until dry (approxim.iieiy 10 o.--.- t.w). 

; charges being added j y-^hts s bsndsheet of about 30 tbs. basis 

of the bitch rtacres J5 ( gcoo sq. ft. ream sire). The sheet can be readuy reacted 

s temperature for one by ^ k;y impact cr stylus pressure wh-ch na¬ 

ture* capsules and rteases the contents lor reaction wnis 
imposed of: the r j c lel rcutsa'.*. 

--— The sheets are tested by reading the background brijhs- 

atwWl _ t.M TM I0 rw of t Uic y c f 4 .heels, to make sure that the rtwcmg 

is of the ptpet snd is not Lxrussced by toe background 
w alla »» of [C e surface on which the paper rests, with * *fte» 

■7^ .*T* 11 ia voit” Rshoes.c-n Meier equipped with a green friar, Mood 

. “a 610. marketed by phitovcU Cor?. New York. NY A 

I_l_‘ • -- o 3 vsil _. of 22% terircted light ia the ctui-mura te c nee b s» 

iehyda and ia t ab-lintd value for use of the capeu-ea in a piper furtuon -« 

ua ia fires added to a making tcU-Ccntaieed im.pacJ paper on a paper 

-J with an agitator and wr*b piper ctn be dried, wound, sot and uaonid w-.A- 

re control xrt at d^i'rb’oui undue smudiing or adrenuuoul marking. A rem. 
_od m u.e cr^r r.-f.ed M lower Con 74i% radseUaoe indicates wesk or perreaswo 
Lbe tax* reacuea IW capsules which hxa led to prematura wlorato* u* 

isitatxw ft- 2’*s beers, handJ-.^et by ccmplexreg cf the d.Uitooxarr.iu* 6-svw 

rcii’jcad ta-h'-* F. I»:xt tires in the capsule fill, i-*., the dye precursor, with »• 

rree-xuu \te sobs- nickel rcsina'e firmed frcci the rtsctaao of tu* s-cW 


D amd E ore aoued snd the precocaa x«e sobs- nickel ,cs.na 
Lon is reau-y ht u*. Toe ecnceantcca (etc.usi-e oi -3 su.fi-- wii «.< ^ atts X. U. 


u>n ia rsacr fcf u^e. ccrcnrruxa (sxigjiive ot 

ciirji £) b abcut 24-A a'iiC*. 

The prtccoderssau scluLca and the £11 nre ctmNnid 
to make cs?*uke» in * 2v-J gsikco kettle as -oi ovs: 



U«r»JUct 

Ut r*:3 

Tc'. J i 'Jk. 
Li 



„7-S’- r . 

^ 3 

—. 

Afflc q). 



r 


.. *»f / 1 V . 1 

V.'I’-O 

l>. 

*. 

F. 

r.i • •- 

Si - 

C v-j:^ C/T» NiOa). 

-- 

.^'<1 

a^-Jl 

, j i 0 


suies rrc-'u by the procedure of Macaulay Pat. No. J^IV- 
30J rreulxd m grossly disco’xsred slreu. 

(Jung substantially the came f.il. piecer.benaa* aid 
other materials ta in the chirks ccrxd in th# Frrncvsa 
<*-> part cf this essmip'-e, but virytng the pH of the pci.-ir^rv 


The p, condensate solutire. charre /V, U p-rm;<d into s 
stam.Vas 5t*l kettle squipred sv 1 bsabcj J^Yil xr.J 1 ;o 
hTh shear l—.xtcr with a 1'J" ttrbbos. Ti e fctr.perature 
; .1^3 Is fre- s >* r. C m. js i is added ts rcutral.ie 

' , n > ,::n ton temp:ropers of !.se 00ret.on -.s 

I about 2’ of ten :c'.~'su tampirarure is tit: 63-93* 

■ w n/ F. rar.se, cbir-.e C is adhsl x~d ifour adjusted 65 

w/fA to ah>:t 11 Jo r.pns. r.re *r nutes sftcr a-.tator speed 
gdjuasrant. charpe O Is shied over a lira minute period 
i snd thna afxr a writ cf 12 minutes, chsrre £ is added 

over s 1- oerics to gre r,.it ths d .-.ptrs-osj w:th 


foikjwinj faults were cbtamed still the cteter medssa 
tc;U 


Poircw*- 

.i*a;<oq 


Oru J»ui 
u a ;» r j#. c/ 

p’J 

coo 

Us>f* 

• c. 

r>^*cws^ 


AS 

«4 

7» 


VO 

i* 

T» 


U 

.'4 

71 

!0 . 

13 

54 

•4 


It will hr to’td thst wi-di the salt addition cncwi’J 




S3 particle sere U toe r.::3 cf 12 to 23 mt-vc-s. 

To te-g t*:e cusv.les for : *s uu. i’.J streth aud P-er- 
•nnelid.y a group of tour '•.-Cchreeu c'j; _rerjs road*. 

6JJ ssL cf mVa pulp (e.g. "»;re_bvwith s 

>y he:-htr-ssi vsh-e) at 1.37-13 tol-da enx- do c-t (hcbopi- 70 
psr-Rh dir) is dual vith 1153 mi. at ft v.:t in prep- 
graves fee n-king ted h_ d -reels. To tun a i-cojs slu.ry 
is ad-led l-s 1.c* . ’.ri (I) 6 mi u* cnnvj’e s.urfy ' 1 
o-sulei), i2) 1 rek o* 1 ”• > "ilO,-s.i.O ..-2 O) * 'p 1 
»1 l&T, h.* (todiun ruere f re Hercuie« 75 


lyrren.xiioo at s pH of 3J resulhd in tnciurwose ca- 
capaulaLon cf th-s f ll mterixl. it u-ouM ta tatesd aa* 
<\~tn at s rn.hscia.nca reeding cf 77, the P'-F*r has a 
dec-uruiy b'ue csst to it, r,berets at 63 6* ps;wr is -re-ca 
■’ixlcred throughout. 

EXAMPLE 19 

A manifolding p>s?ar utiilrir; the cap*.lea of tha tiv 
vent-on vu ma-'e s« fcl o*?: 

A. preaclyirer was prepsted as ut Uaxrr.p^a If, a-urnt 
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EXHI3.1 

=2 7i 
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imaging or marking papers »ai earned out as follows: Co ) A mix time of 2 minutes is used between each 

The capsule fill was composed of: addition. (Dry parts —100-1 5-4 3). The nickel sulhM^ 

_ reacts with the sodium rosinate to form nickel .-oatr »at, 

W*iwut i.w/too whT^i is a co-rtActant for tie capsule containing dye jrw 

Chtrw s cursor; upon reaction of these components. a bright m 

a .CiduiiMuw. yi » Hi blue V> purple permanent image is formed. / 

C ”.“"1 rrc-'V' t . l '>». l ro .'"i i ^OOiiU. of the above slurry is diluted to 33COml d 

2.M '-* - ■ ui.o ..jimam e:t«i w i» » « Bi i d *.■ 4>.o as a William's 4 X S sa. handaieet cioiJ and toe aueeuornsad 

. N ~ , ‘ 1 ** ■•■***> .■-wuaw . /. 5 * 1 ^ on a ICO mesh wire. Toe sheet is couched from-use use 

The materials are mud in the order of their recitation 10 f a: ° ttCX . k ««• th * Q , u betaeen/'dry bd- 

above in a suin':**. steel keni* equ.pped wdh an agitator “ S \^ l . or 3 J? 

and beating jacket at about 1W* F. char.t A being first f 4 ,} * i * 1 “ \ V****'<* « »»* 

added, and the remainder of the charts being added F ’^- J Jfa ‘°c / 

thereafter. After the temperature of the batch reaches , . bandsbeetef about 30 IStiVases -rg* 

ICO F.. continue agitation at this temperature for one 18 < 3C °° T ^ t ““ *®T’*** - 

. v by machir.k key impact or styiua prrssu/e winch rup- 

T^e preeoxatenu.* solutsoo i. composed of: ^Tn l f 

--UuTTi) The Uilcd by reading the background brnh«- 

-— to ness of a sradk of 4 sheets, to make surp that the reading 

ChJ " ,: 33.,-^/t „, is of the pipy and is not inf ed '/y the background 

bIIUIIIIIIIIIIIIIII.JL s.r ■ Tr*L> u*.**jU >IS of the surfac^ow which the : rmu, with a "Photiv 

£.VV. -Ii •“ . H U VJ ' t " Resection Meterequir ah i green filter. Mcd-4 

. M tNaCiyllllll'.i; »n 610. marketed \by P.hctovc uCrp. ,'•••-•» York, M.Y. A 

-13 value of 76% ieflcctsd light is the/mm mum accecreabt* 

Tbe fortaabn is 37-3Jvb formaldehyde a.-d is tubiliesd value for use cj the captulei Lya paper famish foe 
with 7% methanol. The fomslia is lira added to a making aeli-ccotVned impact papnir on a p< per mackias. 

larpe sLamkaa strel kettle equipped *r.s an agitator a.-J _ which paper can pe dried, wour>.t slit and w ickad wiJa- 

heating jacket and the tempersrurt contra! art at K/-f* •tiT cot undue tmudsb 1 * cr advenbficui marking. A vxiw# 
F. then charge* 3 and C are sddeu in the order reciied 33 litver than 76% ruleclaac* indiiatas weak or pemvaaoiw 
with ectoen'jod agiuroo. After the batch reaches Ute' /J. 5 ' capsules which hailed to prs^stature colors ecus of ins 
F. it is reacted w-.tis continued agitation for 2th hours, handiheet by comp-exing of toe dithlooxar.uda dseiva- 

then the temperarure control is rsuoood to 75* F. Next tivts in the capsule III, i e. t tee dye precursor, with the 

charges D aod H art added and las prsccmc ..ate solu- nickel rocinate formed from/the reaction of the cutkst 


turns capsules and releasci 
the nickel 1 .lunate. 

The theeuiare le.ted by 
k0 ness of a stack of 4 sheets 
is of the papir and is not 
of the surfaiaiots which t 

ai.sll" Cw"^.,a kf.l.. .... 


4.3.3*^.... . 2311 

B...*.-TrWO. 18 

C. ZrL t'r^. II n 

O.-3LJV'4l.... «r1 're** . «o » 

«..... fcmwica . »n 

The fortaahn is 37-33% formaldehyde a.-d u stabilirsd 
with 7% methanol. The formalin is lira edied to a 
large slanVaa steel kettie eqxpped witn an agitator a.-J 


a . Ct-Wws«.w .<>?■{» e<s 

B. ...... rUerl ict’aata./A' 7 IS 7 

C . TrlSistyl , . /VI tea 

D.N.N'-te** ’ •« u*«>y'Jir*U>rD dllVMt&JOiaSt.. 4>. O 

x. n -S ■ -t 4 *i -*.jj i . . / v- i i 


The materials are mixed in the order of their recitation 10 
above in a suiaicas sxei scale equipped with an agitator 
and beating jacket at about 100‘ F.. charge A being first 
added, and the remainder of the charges being added 
thereafter. After the temperature of the batch reachca 
100 F.. continue agitation at this lempersture for one ’* 

hour. 

The ptecood e nsals soiuUoo is composed of: 


lives in the capsule III, i e., t. c dye precursor, with tha 
nickel rodnale forTr.dd from/the rtaction of the cuikwt 


lion is ready for u*. The ccrcemnoca (exclusive of 23 sul'ate with the "Dre 


tJa.o> 

3 .fe*/ 


charge E) is about 24% solids. 

The preccrJenaaie soluuon snd tiis fill are combined 
to make capsules in a 300 gallon kettle as follows: 


. ■- t.-vetl/fv: » ^ tit * *.• | ^ v’t Li*'~ 

7 ' . ’nn t i'd'io 

il J 1 :ne i e (: 1 >',).. , .15 f j .VI 

Uiinoi'iv lit!..,) .. . . . jJ ' t >1^ .3 


ue all. i.e.. toe aye precurso 
xrr.dd from/the reaction of 
•Dreiraie yl." Vrm.iorrr.iii 
au'.es made by the procedure,of Macaulay diL No. 3.01*.- 
imbired 303 reculted in grossly y.iidolorrJ sheets, 
m: Using substamially tie.hame fill, precendenuta ad 

_ ether ma^rials as in ti'e.char^M poled in the previoK 

Tetsi lbs ,IJ psrt of this example, but ^'yryiij the pH of th* polyme.-i- 
*" t ‘ ltl * ration, and running the pi.jymeriraticn in theo* varyi.-xj 

pH raEjes, with sod w.’i^ut eodium chlorde 
p tJ- c.'psoles were made ov-f a •ss-.lycseriratioa penod of c-oowt 
;v :i 13 hours (because of t,.e h;rr pH ranje. logger pciyw 
i.i j i csdiit times are ipqairc-1 V Hv.diaeti o( 

w tallied impact paper iiontaaidbj such capsules were Cwo 
mid: is previously /.described ‘ : n this exunpW a.vd u-e 
c'f.S following resulu were obtsined with the meter reSoctaa** 

d into t teuta. / \ 


•foensalieisyde cap- 
lay ?at- No. 3.01*.- 


tained ur.pact paper siontisiactl suca espsutes *eti 
msds as previously ^.drecnbel *:n this ex ample 
fod-o*ing reiults were obtlined vr th the meter rein 




flbr.f £r/ C3 di' ^ o'. H7 d'p.g foil-owing results were obtained Vth the meter reSactaase 

The prucondeciste solution, charge A, is pumped into a teuta. / V 

elsiniesj steel kettle e ju.pv* ' he she $ jicket and a jo -— ., . 7 . ., , . ■ \ . 

high sheer agitaior wr.a a 10” tur'eiae. The temperature / Po tcqa« 

it fro m *3* g m >3* : - '» Cdur.-< d 'a audit J to r*utralire / _ ’i n 

'Lie s; u:;on ’>ex-9 use teapereture of C-s volution is 2‘2t*V^t*x3 p-wni 

rviloin sbsout 2* of the st eeled tem.-ernsura is tbe 65-9J‘ pratiwec# pH • r»3ww» 

jP. ran ye, charge C u added SiKl ijsu.ct sp-.ed adjusted 55 0 ./., ls ^T ^ 

,to a'-dut 1130 r p m. Fi-e r-cucs altar »r:taior tpeed ’"i. II.. 40 n 

adjuvment, chsrge D is tdu-d over a live tr.i.v.i'e period ioIIIIIJlIIII.TIIII'.I io m \ 3 

and tbsss after a waii ot .2 nltsuiea, ciiir;e E is afdtd - f - - ■ ■ - - - V - — ■ ■ - 

evsr a 12 rv-.va period to prov.ee the u;:;er« ons wi.h it will be not/d thd with the sslt'additiooVapauUe tasgji 
« tH !2 for.3 /Ore hour ulcer tbs c-cdi-u.is of c fiar;e .to cviuch to yithslani the ri?crs cf tr.e Vusd-keei r» 


it will be noted the wilh the Islt'e-iditionVipcjlaa tuwgh 
t* 3 nncS In ol ir.« r »r.al V«t ra 


cTset teuiVcTiTars rr.teo! to 1 u0" F„ :;i -ree JNsuri v ,\cianca teyj for self-co‘.tailed impact px r rraulteu 
. - . - after charge E additiosi, add coarse F and pump Cf^'f t -. zn at a pH at high u 3. whereas wi-fi no "tall adskiio* 
'• I r. 3 rtsuo’u.ued slurry iao> * Outage ta.sk icr s. Vequenl use. to the prsepodersate, ti‘e resulting P'psuli.- y . jbled pajaa 

Ch ar j »C le a vAw d la ^ si n w I gal > a.wrn-pswrr^sl having reynctance vxlues telo * fit mirJmurv'pcc^xa*^ 

. to '■< * • : ~t w » ixw 1 .u: re sul antc:-n:n ; .ivs an sv tr- ci re.'ectarce for useful self-contained impact pv,e<w N*- 

a.t^psrticls sice i s 1 : rac.e c: |Tf • ?. :• .. crn.is/ S~l lyu erira ioo at a pli 0 / 3.3 resulted in ircorrplat* <» 

■ . »' 1 i i* k b > r -i Mu' i p ^ f ai -' . u a- c :—— -t-—• cspsulifon of the fill material. 1 : siiculd ire n^yad dtwt 

rseih-ka^a group of four hacuis-sseia cf p.per is mads. ev;n »/ a reflectance rea.li.ij of 73. tie pace*! hew a 

633 rr.L -T-V.-ssbcu te g .ip (e g C 1 '; eva witn a decidcjiy blue cast ta it, whereas at 63 the pepsi a «w-»e 
*i brijhinesa va,IeP»«;^1.37:i -c!idsai-d sO" -IT. (dehep- 70 fiscfm'-J throughout. " \ 

per Riegler) is diluted f‘-A > IJS5 r.il »:ft water in prep- f cvampiji ip \ 

arat'on for ir.akir.] ten r-indj..»*ii To tbj v.-qous slurry / r.An.nrcc iv \ 

ii added in succe'-aicn ( 1 ) n ml. of—a:-suls slurry (23‘.t ■{ manifolding piper utilising tie capsules of till Iru 

c•»' ". , es). 111 I ml. cf 10% N.:0, ul ' NanJ (31 8 ml. ser ion vn made as foiksw*: • \ 

zl tCCi “Sti'.t.u- .(* (wfuitsut ro.uw.s t'rC.-ivJ^ereulcs -• -A prepoljrmer was prepared .ns ip. Etsmpje IS, ixi.pt 


teil for self-co‘.tailed imp set p'^per rewdteo 
Pfi a high u 3. whereas with no Jill advMiow 


cspsul.icon of the r.ll material. 1 , siiculd ire n, 
even »/ a reflectance reading cf 73 . tie pea* 
decidciiy blue cast to it, whereas at 63 the fepsr 
disclcu'ed throughout. 
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imaging or marking pipers was carried oui as follows: 
The capsule fill was composed of: 


Tbe capsule 611 was composed of: addludw (Dry parts= 100-15-4-8). Toe mead su'iad 

-.-— -_ r ea . l i »Wi the sodium rosiaace to form tficacl-,- 

_ wiliu a\p> reactant for the capsule containing d/» yr»' 

Chart*. . - U curaer; upo^ reaction of these components, a bright r--f 

£...C.K.«. W.J blue \to purjtie pertraneat image is formed. / 

c!."2I!" Ttea 41-) ml. ot\the above slurry is diluted to 3300 ill ■ 

S- il •WilW.iAjia hundsheel noid and the sheet roemed 

<■ ' . S -- on a jtO mesh wire, lhe sheet is couched f:ota ,ca * a * 

Tbe materials sre mixed in the order of their recitation 10 0010 *f < ?l Ur rt .°V, l “' en 11 between cry bw«- 

above in a stain.iiau.eeI it ule equipped wi:sgiutor * n A *1 3( ? ? J '- [H* mi0u: “- ^ "* 

and heating jacket at .TNaut 100’ F., charge A being first Jf' d ‘"f. V* 1 ** <lr \ d . on » pooac«i hot<an drvi m 220* 

added, and the remaindcr-'saf’he-'tf.ar j*s being added ^ * P i? L nin ^L ./. 

thereafter. After the tcmpera.u.l-wfithc batch reache* 30 tps. F>ua wre-*t 

100* F„ continue p^rduon at -this te^Tpwqture for one 15 i 3CCO r/. fl - ^ iix f l ““ ** Q*rhed 

bour by mJchme key imp^t or ttylui pressure/whtek rrp- 

The precoodertaata solution is composed of: *?**^ ^ «> oun « «or/eact« nh 


Tbe materia^sre mixed in the order of their recitation 
above in a slal-i.tia^jteel kttile equipped wr^-art sgiutor 
and healing jacket at JNaut 100’ F.. cjvsrgs'A being first 
added, sad the remaindet"'sa( s iLe''tf.arjss being added 


The prccondecxata solution is composed of: 


tures capsules and releavn the contemj for feacocm mm 
the niukel rosinate. \ f 

Thejsbeets are tested bAread-ng the bac'/gTOund brt*l- 
20 reu cl a stick of 4 sheetaXto make sure chat the rawi 


- 1 —■ i.\m v a vasa vi -r L. JVC 1UIC x--*L U< TTm 

* . SAtH Id.... 7 o-i»n«. a, is Of the paper and is not Vj'.ueoced b>/the backgrc 

...tvm-> f>t»a^iI* . 1 * of Lhejsurfac^ oq ■which thc\pipcr rssti wuh a “pfc 

r>~—..jj.. „ a voi ‘" 4-^bon Meter equipped with a .freea filter. M 

.s*:i (N*cb. 


610, 
25 va!u: 


D.. r-j-_i t. _... a ‘ ' ns*i cquippra wiui a green n.ier, Mswet 

.::::: s^un^o::::::::: «i» 6io, rj-uketed by photovoii ^orp. n^w York, n.y a 

“ 25 value ff 769* rejected light L^the r.-iimins acceptee^ 
Tbe formalin is 37-33% formaldehyde and is stabilised value tar use of the capsules \i.i apsper furaaj io« 

with 1% me- ha on 1. Tbe formalia is first added to a makirl stlf-coclainod impact pa^r'Jcn a paper n wheat, 

large stainless seel ketde equipped with an agitator and whsch paper cart be dried, svoundV ;ut and «•* sreh- 

hr a t-rt g jacket aad the temperature control Kt at 160* out uidue smudjirg or adverULvut markiaj. A vasue 

F. then chariea B acJ C are added in the or_er recited 30 lower ih.xn 76% rcdectance inu:cw.sa weak or permeswle 
with continued agitatica. After the batch reaches 160* esptuhs which has led to prerrdtare colorauoa of the 


F. it it reacted er.th amtinued agitation for 2V5 hours, hsndiv^t by comptexing t 

then tbe temperature control is reduced to ?i* F. Nrxl tives In the capsule fill, ie. 

charges D and E are a ided and the prtccrde.-saute soiu- nickel rosinate formed frer 

lion is ready for ute. The coocentrehon (exclusive of 35 suifefe with the "Dresinate 
charge E) is about 24% solids. suleumade by the procedure 

The prtcoodettaate eclut-oo and the fill are combined 303 resulted in grossly dix 
to max* capsules in a JdO gsllca kettle as follows: Eking substantially the 


— ,_pare colorauoa of LV 

hsnds^uret by completing of thi udhiooxarruda deriva¬ 
tives In the capsule fill, in.. thWdye^precuraor, with urn 
nickel rosinate formed from l.i rtipuoo of tbe nsdal 
35 suifeie with the "Dresinate XI Urea-iormaldehyde c*p- 
suleumade by the procedure of/MacauUv Pat. No. 3,016,- 
303 resulted in grossly disco'pred sheets. 

Ciin S subsunlially the wm« fill, p econdensai* end 
othr ms'erials as in the ch,irpes ncxeciin the previoua 
4U pa.- j of tb:s example, but va-yir.g the pH hf the polyneerh 
rx'ipn, erJ running the po ymeruatlms A thes* vaxys.it 
pHlraRges, with and without so drum ch.praie addwsors, 
csp!ulcs cere mcie over a Siyrreriiat'on ;inod of sooua 
16 '-ours (because cf the dither pH range. Wtyer poiy.-n- 
45 eiiejtwsn liiT.ts are reqt^red), Hac.dd-.eet. o( ieiicors- 
lat. Id impact paper cc.n-x.ning such cipsu'.ks were tier 
me-: as previously dcrjCnbed in thia exam'll* and the 
folic-wing results were citxiced with the creieAreSeeUnce 
Usui / \ 


Told in*. 
L*> 


CiUffk 

A .. ?verZ«v»t4 «c!uU» 


M •: !:uo 


B . vm _. * ,a * , 

c„. r.ii ....V.;, ixt> j ; j - 

D.......... Kj !*x'are Val . , o .i» . • 

• -T- e-et)..CD 

I ■.... ■-vtii - r*r—;i). .ii 

O ■ it ■», -w-mmrr: . .V7 


m^o;/(3o 3.0 7 ni. *«bc 

The prooedetsaate loludoa, ciorpe A, u pumped into a te:U 
stamlea Mre! k«t!e cqiupoed with biilicg jacket and a 60 
high shear agitator wuis a 10" turr-hvs. Ti n temperature 
is from ❖ rp— ■•. ca- 'J hr.r. Chs:;e 3 is added to oeuirxlice 
the sclutlcd? Snaei/'-che teaperilure cf toe solution is 
within about 2* of tie j-’ected temperate .-a in the vi~W J 7 T-t'i’ 
F. rarge, cbaige C is added and spinier speed aujustsd »j 
to about 11J0 r.p.m. Fiva minuis after agi-.a-or speed 
adjustment, charge O is add«i over a live minute period 


P»l?wsr- 

tMOon 

eu/^ 


Ocil cfxLi -Lx 

k> rvh IT) (T-TAyjtf 

pTTCmvl 1 

pH 

t«93p*r- 

kiOrt. 

•c. 

r»2»cA«fw»l 


Aft 

ft* 

N 

0. 1 . 

A0 

u 

n 

!0. 1 . 

4 ft 

S3 

n 

>3./ 

. kO 

M 

u 


v ». m-9 -wt *h 

+?'j=ai t' 2.2±.3. . Cue rcur :u-er the ;. J —uci cf chsrge 
e |j_ —c, set temperj.ure eoolrul to 140* F- and three hours 
■»**'* *3 slier charge ^PtuWitioet, tuid chirge r and pump the 
rcutraliied sl'urry into a Slurs'* tar.k for ccbeequent use. 
-C h -»e« . e G ie s , 1 ’t A n -t* • w-i i ua ln vv t ’s t~ f ui. g- i i , np . d 
e» L w sm s ge u nis. Tbe r.-uil'mt ci- utlc-s j-nve an aver¬ 
age particle us ia tie rnuie U Ke-iw-d>-.r.icTO<n. (ai'- 

pruc^'iry a ;roitp of four hs.-vlt--.eela cf paper is rrpii-e. 
p3J rJsugf c'vsched .ruitlte pulp (eg. Ca-J5ec.>»^ith a 


I/O bnjhtxwSTVsfu.s^ at t.J7 V aulFfs arid 4 (Schop- 
lper-P.<i^r) is dd-ied-ai"! 13 5J .- 3 i--t*.'it water in prep- 
jacstrcn fer ciekirg Us» hv'lhwcvt^To thn aq-ecus slurry 
Js added i.-s tucce-.a- t-ffi i ml. cf's-vju'e slurry <25’."S 
^spat'oa). rj^-,- T of 1C." Ni30,-«l^’*_.-UJJ^3 ml. 
Jtf Jp_lx—Ib -iliUV: X* ( c.tiers rcsi.urc from Hercules 


It :'J be noted Oil with the tall addition cipsulespcujh 
to e-.-cj:;h to wiiHtand the rigors of the handibs« r> 
fieclsnce test jir teif-coau:.>ui impact paper remind 
evejs at a pH :^a bijh as 3, wbcrtaa with no tail adhuoa 
to he precosvjmsate, the rtsulhxig capsules yielded ‘ :^ar 
bsurg reJecjance values below tre onrimum acctcFabie 
65 re'.ectance ihr useful ielf-conU..ied impact papersi .“o 
jJ'^ymbrir-sboy at a pH cf 3.J resulted in incomplenj ets 
S corsulauc-f of the fill material. It should be noted chat 


corjulaljcV of the fill material. It should be noted phas 
evjn ax y refieetance reeding cf 73, the piper b. e 
deydetSWhkse cast to It, whereas at 63 the paper is ceda 
’J'.-cloretJ throughout I 

/ EXAMPLE 19 \ 

lx —_-. ,:i:.:_.. _,_ _I ,u. 


/ EXAMPLE 19 l 

j.4 rjsnifoldinj paper utilizing lire capeulae of ha p* 
v.nlion u:i made us follows: 1 

propolytr.er was piepared 4s in Example II, excaf 


























.2 12 


IN THE UN 
FOR THE W 


[TED STATES DISTRICT CO IP? 
•STERN DISTRICT 0? NEW YORK 


MOORE BUSINESS FORMS, INC., ) 

) 

Plaintiff, ) 

) 

v - ) 

MINNESOTA MINING AND MANUFACTURING 
COMPANY, j 

) 

Defendant. ) 


Civil Action 
No. CIV 1972-47 


MOTION OF DEFENDANT *0P 
STAY OF DISCOVER? 


PajEAoE uiKz. NOiIv.E that upon the Complaint, the Answer, 
the .del endar.t' 3 Motion for Sunnary Judgment, the annexed Affidavit 
of Stanley G. DeLaKunt, sworn to June 29, 1973, the annexed 
Affidavit of Waldo G. Bret3cn, sworn to June 29, 1973, and upon 
all the pleadings and proceedings heretofore hid and taker heroin, 
a Motion will be mode at a nr <-» w = *. _ >. _ 

' ' “ * • - * 1 •' v U • Vj) vU U “ 11 1 wL 

at the United States Courthouse, Buffalo, New York, on the 12th 
day o. Jul.,, 197.-', n. lOroO in the forenoon, or as scon thereafter 
as counsel con Le heard, for an Order staying all further discovery 
^^•■*-3 action and all motions m^iatlng thereto until tue hearing 
and determination of defendant's Motion for Summary Judgment dated 
July 2, 1973, on th.e grounds that a favorable decision on said 
Motion ior Summary Judgment will make further discovery academic 
and moot. 


Plaintiff, by motions for discovery pending in this 
Court, namely, Motion to Free Certain Documents iron Stipulation 
of Nan-Disclosure, and Motion Under Rule 37(a), P.R.Civ.P. for 
Order Compelling nr.swcrs to Interrogatories, by outstanding 
intern 'gitorioa, and by requests mad? during recent depositions 
taker. >; plaintiff, seeks much confidential information in respect 





T? 
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to the manufacture by 3M of nicrocapsules and products utilizing 
the same. Such information was developed by 3 H at the cost of 
hundreds of thousands of dollars or more. Plaintiff, despite 
having spent 1? years in attempting to develop products such 
as it now accuses as an infringement, and despite the fact that 
the patent in suit was filed lo years aso in August 1957 ar.d 
issued a decade ago (January 9, 1962), announced its own carbon¬ 
less paper product only as recently as April, 1972. Plaintiff 
13 still having substantial quality problems with it 3 product, 
and couj-d only be aided by receipt of the infornation which it 
seeks unrestrictedly. 

Quite apart from the dubious relevance of most of the 
information which plaintiff seeks, there is no need for plaintiff 
either to secure the information, or rulings in respect thereto, 

pending resolution of defendant 3*'i’s companion Motion for Summary 
Judgment. 

WHEREFORE, discovery in this case should be suspended 
pending determination of defendant’s said Motion for Summary 
Judgment of Dismissal. 

RAICKLE, BANNING, WEISS £ KALPERN 


A Member of the Firm 

Attorneys for Defendant 

10 Lafayette Square 
Buffalo, Mew York 14203 

ALEXANDER, SELL, STELDT £ DZLAHUN7 
2501 Hudson Road 
St. Paul, Minnesota 55101 

HAIGHT, KOFELDT, DAVIS S JAMBOR 
55 E. Monroe Street 

Dated at Buffalo, Mew York CMca *°’ IUlnola 6 ° 6 ° 3 

July 2, 1973 

TO: CO:!eM, SWADOS, WRIGHT, HAMIFIM £ BRADFORD 
Attorneys for Plaintiff 
2u6 Third Street 
Niagara Falls, Mew York 14303 

WATSON, COLE, CGIRDLE h WATSON 
* Fifteenth. Street, M.W. 

• ’a3hington, D. C. 20005 
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FOR THE WESTERN DISTRICT OR NEW' YORK 


MOORE BUSINESS FORMS, INC. , ) 

) 

Plaintiff, ) 

) 

v - ) 

MINNESOTA MI.NINC AND MANUFACTURING ) 

COMPANY, ) 

) 

Defendant. ) 


AFFIDAVIT OF STANLEY G. DELAHUNT 
IN SUPPORT OF DEFENDANT'S 
MOTION FOR STAY OF DISCI "'EY 


STATE OF MINNESOTA ) 

) S3 

COUNTY OF RAMSEY ) 


Civil Action 
No. CIV 1972-^7 


oTAi.'Li^Y G. DELAHUNT, being first duly sworn, deposes 


and states a 3 follows: 

1 . I act an attorney at law ar.d of counsel for defendant 
In the above-captioned action. 

2. Annexed hereto as Exhibit 1 are pages '»7-48 of the 
deposition o: plaintiff's employee. Dr. Norman Macaulcy, patentee 
of Macauley Patent No. 3>0l6,308 in suit 7 said deposition having 
been taken by defendant in thi 3 case on April 5-5, 1973. 

3. Annexed hereto as Exhibit 2 are excerpts fron defen¬ 
dant's Macauley Dep. Exh. 39, comprising excerpts of pages from 
various Annual Research Reports generated in the years 1961-69 

j.n the Research Division of plaintiff Moore relating to Moore '3 
carbonless caper development project. 

b. Annexed hereto aa Exhibit 3 is page 60 of the 
depooit^er. of plaintiff's former Director of Research, Richard 
J. O'Brien, taken by defendant April 5 , 1973 . 









5. Annexed hereto as Exhibit 4 is page 55 of the 



deposition of Robert H. Downie, plaintiff's Vice President and 
Director of Research, which deposition was taken by defendant 
April k , 1973. 

6 . I attended the depositions taken by plaintiff of 
defendant's employees, Mr. Waldo G. 3retson, General Manager of 
the Paper Products Division of defendant, and Dr. Dean A. 03tlie, 
Research Manager of the 3 ald division, such depositions being 
taken by plaintiff June 6 - 8 , 1973. During said depositions, 
requests were made by attorneys for plaintiff for, inter alia , 
the following: 

(a) All records of the Chenolite City Pilot plant of 
defendant and the Graphic Systems Laboratory of 
defendant relating to the making of microcapsule 3 . 

(b) Representative documents of defendant covering the 
processes for making " 3 M" brand carbonless paper 
Type 10G, microcapsules for such paper and processes 
for making such paper and such microcapsules for the 
last ten years. 

(c) All documents of defendant, test results and mater¬ 
ials relating to tests performed by defendant on 
"3M" brand carbonless paper Type 130 and any action 
taken by defendant on account thereof. 

(d) All documents of defendant relating to microcapsules 
in any slurry for ten years. 

(e) All documents relating to the manufacturing taking 
place in defendant's I.'akoosa, Wisconsin manufactur¬ 
ing facility, and equipment contained therein. 

(f) All patent disclosure forms of defendant written 
by Dr. Dean A. Oafclie, whatever the subject. 
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of developing a proprietary carbonless paper by 
August 6th, 1957? 

I am not quite sure. I would have to check the 
records on that too. 

Within the scope of your definition. 

Somewhere around that time 1 had succeeded in 
producing a paper of commercial quality. I 
would have to clarify the date. 

And was that proprietary carbonless paper of 
commercial quality one which included micro- 
capsules? 

No. 

Is it your testimony. Dr. Macaulay, that somewhere 
along this time, you felt that you had attained 
the objective of coming up with a proprietary 
carbonless paper which did not have micro¬ 
capsules? 

Yes. 

And did that work form the basis of one or more 
patent applications? 

I am not quite sure. 

All right but can we agree that by August 6th, 
1957, you had not attained your objective in 


Carmen s OlO *TENOCR»»"tH bumalu 










DEPOSITION OF NO?.*'AN :"A.CAUL.AY 
_taken April 5, 1973 
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respect Lu a proprietary carbonless paper having 
or including mi" era-capsules? 

Correct. 

Die the project continue on beyond August 6th, 
1957? 

Yes . 

And in pursuing the project, did you continue to 
endeavor to develop a proprietary carbonless 
paper which included nitre-capsules? 

Yes. 

And how long did that continue? 

Up to the present dace. 

And that has been a continuous project of yours 
throughout that tine? 

Well, it has been a continuous project of the 
company. 

Since prior to August 6th, 1957, is that correct, 
sir? 


Mow, you indicated that you were working alone 
on the project r or some period of time, I believe 
from and after the date of Exhibit 18, December of 
1955, is that correct? 
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EXHIBIT ? 


EXCERPTS FROM ANNUAL RE 
OF PLAINTIFF 


SEARCH REPORTS 
CH DIVISION 


Report for 1951-62 

Significant progress has been made in the development 
of mlcroencapsulatIon techniques and we are closing 
the gap between laboratory specimens and production. 


• » 




Report for 1 963 —C4 

2.2 The difficulty of obtaining sharp copies In manifold 

forms of more than 5 or 6 parts on high speed printers, 
and the cost and nuisance of removing and disposing of 
carbon sheets, has attracted much attention to the 
development of self contained manifold systems. NCR 
has been alone In this field for the past ten years 
and despite the handicap of high costs and relatively 
poor manifolding qualities has developed a substantial 
volume. 


The recent introduction of 3M Action Paper, Kores Contact 
Paper, Oxford-Colunbia Drion, The General Co. "Chemi- 
Sheet 1 and the Port Huron coated back paper are examples 
of this trend. 

Our own development or a carbonless manifold system or 
a proprietorship in one of the most promising of the 
commercial systems we consider to be highly Important. 


* * « 


Report for 19c^-Gy 

This project has top priority for 1965; approximately 
half the Chemical Development staff Is assigned to it 
and we are prepared to transfer efforts from other 
projects if required. 

Work on a self-contained copy paper has reached the 
final stage of laboratory development. It is planned 
to proceed with experimental machine coatings at Inter¬ 
national Paper in the first half of 1965 . 


» • » 












Colorless Dye Coovln^ 


As covered in Communications, we have achieved a 
breawthrougn in our colorless dye orogran using high 
surface area clays wnich provide the basis for a 
superior, low-cost colorless copying svstem. These 

light St^? de u ? usually intense, bright and extrenely 
light stable colors with the preferred precursor of 

2ystem - Work during the year has also 
lead to ohe selection cf a color precursor with all¬ 
round improved properties compared with the original 
V* a PP~elably lower in cost. Work is 
with °Ptinice the microencapsulation process, 

with a view to substantial cost reduction and no loss 

thl? r ^ UCt ^ e ^ forr ‘ ance and quality. We are proceeding 

nrodnrt i* Wlt ? 3 hlsh priorlty Program to have our 
product in volume production as early a 3 possible. 
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take:; April 5 , 1973 co 



ft , 

chemist find I read them and they are incompre- 

i 

| 


t 

hensible to ae so I can't answer that. I don't 



| 

know what we are using really. 



m 

1 

Q. The technology disclosed in the Macaulay Patent 

1 



had been available at Moore cur many years by 



□K 

1963, had i.L not anu 1 direct your attention to 



rflH 

the fact that the Macaulay patent was filed in 

1 



1957. 




A. Right, right. 



« 10 

'•i* Is it fair to say that as of 1963, the Macaulay 



^ 11 

disclosure had not led to any commercial product 



£ 12 

of Moore? 



1 13 

A. That is right. That is correct. 



* 14 

ti. And is it fair to say that as of 1970 when you 


• 

1 15 

retired, that the Macaulay patent had not lea 






/ 

h 16 

to any commercial product of Moore? 



17 

■ 

A. Yes. We v;ere getting ready but i don't think 



1 

we had produced any commercial material at that 



■ 

t ima. 

. 


20 

■ 

You hadn't arrived yet. 



1 

A. Right. 

• 


1 '22 

Q- What was the nature of the Macaulay - - I am sorry 

9 


■ 23 

Mr. Macaulay's project in 1963? In connection 



1 

\ 

1 
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A- That would be this CFCB, period. 

Q. The Type 200 paper of 3 M? 

A. Right. 

Q. Does Moore have a self-contained paper? 

A. Not commercial. 

Q. Are you working on one? 


MR. AM2S: 


If this is a trade secret - - 


< 2 . 8*7 


A. Among other things, yes. 

Q. Have you gotten close enough to the bench work to 
appreciate that that is a more difficult product 
to make than the transfer type paper, the CFCB 
Type? 


You couldn't help us on whether it is or isn't a 
more difficult one to make as a practical natter? 
Well, you see, once again I have to put it against 
the larger framework that I am interested in of 
not - - well, i am interested in how tka thing 
operates within the system. 

Yes. But my question is directad to your knowledg 
;ulte apart from your intent in acquiring that 
knowledge. 

No. That is my knowledge, tha knowledge of tha 
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A. 

Q. 

A. 

Q. 

A. 

Q. 


That would be this CFCB, period. 

The Type 200 paper of 3 M? 

Right. 

Does Koore have a self-contained paper? 

Not commercial. 

Are you working on one? 

HR. AMES: If this is a trade secret - - 

A. Among other things, yes. 

Q- Have you gotten close enough to the bench work to 
appreciate that that is a more difficult product 
to make than the transfer type paper, thu CFCB 
Type? 

No. 

You couldn't help us on whether it is or isn't a 
more difficult one to make as a prccticcl matter? 
Well, you see, once again I have to put it against 
the larger framework that I am interested in cf 
not - - well, I am interested in how the thing 
•operates within the system. 

Yes. But ray question is directed to your knowledg 
quite apart from your intent in acquiring that 
knowledge. 

No. That is my knowledgo, the knowledge of the 
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Hi THE UNITED STATES DISTRICT CC r J°T 
i * * — ViV.a.._:Yh u-l illCi 0 T NEW iCRX 


mdore busine 


:ess forms , i;:c., 


v. 

MINNESOTA 
COMPART, 


a mining and !lanu ?a ctu rin g 


) 

) 

Plaintiff, ) 
) 
) 
) 
) 
) 
) 

Defendant. ) 


Civil Action 
No. CIV 1972-47 


AFFIDAVIT OF WALDO G. BRETSON 
IN SUPPORT OF DEFENDANT’S 
MOTION FOP STAY O 7 ’j Tr '' 




RY 


STATE OF MINNESOTA ) 

) 

COUNTY OF RAMSEY 


) 


UR^TcON, being flr3t duly sworn, deposes and 


states 


follows: 


1. I a;n General Mender of the Paper Products Divislo 
of defenda.it, Mir.neboc ; Minins and Manufacturing Company (3M), 
ar.d have hid that position since the inception of that division 
in lSo'2. 

2. I have read plaintiff's Interrogatories Nos. 39-48 
to defend nt under Rule 33 F.R.Civ.P., which seek to elicit 
detailed inform.--Sion in respect to each of 3M's facilities for 
nar.u-i securing microcapsules for use in its carbonless papers, 
located in :• exoota, Wisconsin; Decatur, Alabama; Cordova, 
Illinois, Hartford city, Indiana, and elsewhere, including: 

'all improvements, modifications or other changes 
made" subsequent to acquisition by 3M; 

,: nn Inventory of the plant'*; 

,! a complete description of the structure of 
all building:!"; 

all doc:cents, including rlens , drawings, reports, 
surveys, inventory lists, memoranda and 
evaluations" with respect to th; facility. 
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3. I have read plaintiff's Motion Under Rule 37(a), 
F.R.Clv.P. for Order Compelling Answers to Interrogatories; and 
also plaintiff's Motion to Free Certain Documents from Stipulation 
of Non-Disclosure, wherein plaintiff seeks to have unrestricted 
use of documents previously shown to its counsel and bearing 

the identification numbers 0GC01-00466. 

4. I have read the Affidavit of Stanley G. DeLaHunt 
in support of defendant’s Kotlov, for Stay of Discovery sworn to 
June 29, 1973, reciting various other requests of plaintiff's 
counsel for technological data. 

5. On June 6-8, 1973, plaintiff took my deposition in 
this action, and also the deposition of Dr. Dean A. Ostlie. In 
those depositions, information wan provided to rlaintiff concern¬ 
ing its nicrocapsule3, the processes involved in making the same, 
and in making products therewith. I understand that such infor- 
maoj.cn, and other information which has been developed in this 
action, forms the basis for a motion by defendant for a summary 
judgment of non-infringement. 

6. inrough sales by 3'* of its carbonless paper products 
to plaintiff Moore, extending over a decade, I have teen aware 
that, since at least as early as 1963 , Moore has had extensive 
research and development progrsns in existence with an objective 
to develop products in competition v/lth 3M’s carbonless papers. 

I am informed that discovery in this case reveals Moore's research 
projects to develop carbonless paper products go back as far as 
1955. Nonetheless, it was not until the year 1972 that plaintiff 
Mocre announced a carbonless paper product to the trade, namely, 
"«CP" paper (standing for Moore Carbonless Pape”), of its own 
manufacture. In this connection, I attach as Exhibit 1 hereto 
a copy of Moore's announcement, marked as defendant's Yeh Den. 
Exhit ft 9 during the deposition of plaintiff Moore's employee, 

Mr. Chlen J. Yeh, taken by defendant in April, 1973. 
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7. Over the* past several months, I have received 

numerous reporta from the field that plaintiff Moore is having 
serious quality problems with it 3 paper. 

8. The information which plaintiff seeks is maintained 
in confidence by defendant 3M. It is regarded by me as General 
manager of the Paper Products Division of 3M to be highly 
valuable confidential technological information in the nature 

of trade secrets. The information contains not only secret 
processing data, but cost evaluation and equipment Inventories, 
which information was developed by 3M at the cost of hundreds of 
thousands of dollars or more. The divulgation of such Information 
in my opinion, especially to ur. avowed competitor of 3” with 
products wish wnich plaintiff i3 experiencing quality difficulties 
would result in serious damage to defendant. The damage, in ny 
opinion, would be great, but I would not know how its extent 
could be measured. 

Further affiant oayeth not. 

*rf7C> A_ h ’ 

_ fi 'x' *'• ■ /j : *o _ 

Waldo G. Bretson ' 


Subscribed and sworn to before 
me this 29th day of June, 1973, 


Xm-a-TX c- h —f 

Notary Public 
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(cooioa, Specialists Area Ngr*.. f. D. Winn£_ 

Sands Macdonald aont this in along .. 

ccJ with sasoles or '.0?—Lad ia now 1 - ca * _ April >>0, l r 72 _ 


- 40C*» CA*3CNL£SS PAriX 


J. Thcrapaon D-Owna 46 


Vn.C.P.l HAS AXJIV.DI V/e art ploawd to cr.nounce that limited cuantities of th* first of a Moore 
^smily of ccrbonles* peptn ore beir* shipped to selected Central Divijion plants (Monro* and Fremont). 

M.C.P. is immediately available for print or den sold from the Limited Stanoord Speediflo list, Classifi- 
Ration 15, Section 3. Xavised price l>st pages lowing upcr.orges for M.C.P. are attached. 

Pcp«r availcble in waif# oniy. 


/ V> 

I .. V V 


■ Manifolding - 4 part on high speed printers. / 

■ j (Other subject to customer test / A 3 '’ 

1 and acceptance) ^ 

Available price list quantities only. 'T^f ] i 

v wf 

(No estimates, no concessions) / * 

— - •»- 1 “ ^ — V 

Delivery storting mid Jun e. 

I he paper beino groducen now, F>os proven that the Mocre carbonless paper ohvnistry is capable of 
achieving the cbjec'ives of improved manifolding, s'-arp image contrast, p rc.vrry of cony, and 

I -^ble-rree psrforr; once ihro-vqh Moore's printing presses. Complete ach! -v--'u -< t cr these -pgis 
. .Ci be rrach»d o M v n: < ~-»r| »nc<? is gained in increased void nT"procucfion of pep-rr and refin »m°nts 
in tr~'7rjr j-o c.urim rccc- SS. '' 1 ' ■ ------ 

I is the first of a family cf Moo . carbonless papers that in the future will provide the Moore Sales 
representative with another seiiirg advanten* of competition. M.C.P. has sharper Image definition 

t han other ccrbc.nlosi pope s, has been customer tested with proven performance through printers and 
sftcr forms handling cpero.icns. 

t -tll AV.C.? , now , from o bonus list, at a level wh«re c cho-i! ess pac»r wos not available previously. 
■o!«i! of M.C.P. 1 in 1 a :-~ r iJTiTage w'ii[ iv*!p expeaTro tne aavonce or cur program to develop successor 

I ramiiy members providing the ultimo:* in monifoldirg capability. With increased volume M.C.P. will 
be e-spa^ded tr include colored papers, and availability in other lists and products. 

I This is Moore's own product, and offers great new market oppoi funit ies, in keeping with the e<-oicqy 
'rend on wo ,'e disposal. lake full advantage e f Aiis valuabl p addition to your soles proposir ion. Mnk e 
\ M.C.P. o puri of ycur selling proposals. Demonstration foims and printed samples are being shipped to 
r»each district office. 

"MANAGER SALES OPERATING SS.dViCES. 
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